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” of 


The ‘ Opening-Up 
China. 


CHINA is acknowledged to be the richest 
country in the world in natural resources. 
Its vast land area is fertile and highly 
cultivated. Valuable minerals are found 
in abundance in the country, where they 
have lain unworked for ages; vet with 
all these advantages, and with a teem- 
ing population estimated to amount to 
some four hundred millions, the outside 
trade of China is less than that of Japan 
with a population of only forty millions. 
Ihe following are the figures for the year 
1893: , 


Chinese imports £'26,616,0 


ty 


5 
Chinese exports A.255559,798 
lotal fore ign trade of 

China £:52,175,823 





Japanese imports 4£.34,611,311 


Japan se exports 17,759,599 


Potal foreign trade of 


Japan £.52,361,910 





This is a curious contrast, especially 


when we consider the comparative re 
sources of the two countries. 


for it is to be 


lhe reason 
found in the Chinese 
objection to external intercourse, a thing 
which the Japanese eagerly welcome. 
Japan did not wait to have Western 
civilisation forced upon her. She pursued 
it, captured it and made it her 
China is waiting, sullenly opposing her 
giant Inertia against the reforms which the 
detested missionaries of an alien cult are 
seeking to make in the more « xposed 
portions ot the vast carcase now set before 
the ente rprise of the world. 

During the next ten years, all the same, 
we may expect to see a remarkable change 
in Chinese trading - conditions. The 
resistance to what we are accustomed to 


own, 


consider progress comes in China almost 
entirely from the official classes, the 
fiterati, who form so important a part of 
the bulk of the population and_ the 
priesthood. 
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The average Chinaman, on the other 
hand, is a born trader, gentle and inof 
fensive in his manners, and characterised 
by an honesty and straightforwardness in 
his commercial dealings, striking to even 
an Englishman. It is this part of the 
Chinese population that we must come 
in touch with, for in the great trading 
class undoubtedly lies the destinies of the 
Officialdom is corrupt from top 
to bottom; the priesthood ignorant and 
debased. Both must go, and will go in 
course of time, and China placed under a 
cleaner and more healthful rule. In 
those days to come, we may look forward 
to the realisation of a dream of develop 
ment unknown heretofore in the world’s 
history. The patient, inoffensive labouring 
millions of China, her vast areas of fertile 
land tilled like a kitchen garden, her 
stores of mineral wealth 
silver, copper, mercury, lead 
lated by an equally enormous field of 
docile and intelligent labour — these con 
stitute potentialities of wealth never vet in 
the possession of any nation under such 


country. 


iron, coal, gold, 


manipu 


circumstances, whose long-delayed utilisa 
tion must ultimately exert a far-reaching 
influence upon the world at large. 

The region of China associated with 
British enterprise is that known as th 
Yangtze Valley, recognised as the most 
fertile portion of the country, and of 
the greatest trade promise. ‘The British 
position here does not appear to be very 
well defined. Everyone who has gone 
over China has expressed a marked objec 
tion to the phrase “sphere of influence ” 
in relation to British policy, and it is just 
this eXpre ssion that is suppose d to plac ce 
the Yangtze Valley under British moral 
jurisdiction. However, definitions are best 
left to diplomatics, and as everyone ap 
pears agreed as to the policy of the “ope n 
door,” which is all we ourselves desire to 
obtain, the real question is, How to so 
organise our efforts for the promotion of 
British trade in interior China, so as not 
to be left ignominiously in the rear. Jord 
Charles Be resford, whose exertions in the 
promotion of the commercial prestige of 


his country are beyond all praise, Savs 
that the industrial invasion in China is 
likely to be divided in priority as follows : 
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mining and allied 
works: manufactures. As regards railways 

in whose adoption, contrary to Mr. 
Hiram Maxim, we do not discern the 
prospective rat struction of the Chinese 
undoubtedly more than 
holding our own, though the absence with 
us of advertising tactics which 
some rivals seem to consider profitable 
may give th 


railways and electricity; 


nation —we_ art 
; 
Lnose 


gnorant a different impres 
sion. In electricity our position is by no 
means so assured: and in this, so im 
portant a part of the equipment of modern 
civilisation, we have the gravest misgivings 
exertion be made to 
in this respect upon 


unless some special 
place British industry 
a proper footing. In electrical plant for 
China we have to compete not only with 
the United States but with the Japanese, 
and unless, as Lord Charles Beresford 
has stated, British engineers are more 
energetic the Chinese orders will go to 

Japan and America. 
But the great essential is a number of 
capable, enthusiastic British trade envoys, 
| industries of 


who should represent the 


this country and carry out the work 
which Lord Charles Beresford has so 
ably begun. Many of these are already at 
work, without any flourishing of trumpets: 
but we want many more. We want 
more Ways ol bringing the advant ives of 
mechanical home to the 


appliances 
done most effec 


Chinese. ‘This can be 
tually by practical illustration, and_ for 
that purpose 
other objects must be in view. 

What are the 
this object ? 
gests exhibitions. 


{ 
he actual machines, plant or 


Dest means of effecting 
Lord Charles Beresford sug 
Very well. But who 
> Some will answer 
at once, the British Government. Others 
will suggest the British Chambers of 
Others again, British manu- 
facturers themselves. No doubt all these 
solutions are worthy of consideration, but, 
speaking for ourselves, if British exhibi 
tions of plant and machinery are ever set 
on foot in China —of which we have the 
they will never be originated 
British Government or the 


is to promote them? 


Commerce. 


gravest doubt 
by either the 


British Chambers of Commerce : nor, we 
think, byassociated action of British manu 
facturers. ‘The British manufacturer does 
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not now require, nor does he desire, 
extraneous assistance. \ll he claims is a 


clear field of competition, without artificial 
impedimenta in the shape of dues, likin, or 
otherwise. Aversefrom common action, he 
is beyond all things determined to preserve 
his individuality, and, with hisisturdy reso 
lute nature, to work out his own: purpos« 
unhelped, but unhindered, by anybody. 
The British manufacturer, in fine, is 
determined to have his full share’ of 
Chinese trade, no matter what obstacles 
stand in his way: and, having started 
with this determination, it is as certain as 
anything in this world can be that he will 


Get it. 


x 


Some bast Words on 
Consular Reports. 


He detailed criticisms we have made 
from time to time on the character of th 
Consular Reports supplied to the Foreign 
Office, l 
manufactures of the country, have aroused 


so far as they affect the trade an 
a large 
general public attention which we can 
deal with on only a very limited scale. 
One criticism, contained in an editorial 


volume of correspondence and 


published by our daily contemporary the 
Financial Times, we must altogether take 
exception to. Our contemporary tries to 
make out that we have asserted the 
as the Financial Times 
“usually and very properly 
form part of our Consuls’ reports”—are 


statistics which, 


expresses it, 


“worthless.” We have never said anything 
of the sort. What we have maintained 
is, they are for the most part quite value 
less to our manufacturers, and anyone who 
possesses a knowledge of the producing 
industries of this country will know our 
statement to be a fact. As to what the 
diplomati. advantage of these statistics 
may be we do not profess t 


express an 
opinion, excepting that even from this 
point of view the value of a considerable 
proportion of them is very dubious, con 
sidering the circumstances under which 
they are prepared. 

These annual Reports are mostly the 
work of a host of unpaid vice-consuls, 





| 
| 
| 
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] eal f heey ] y h 
Whos | reward [or ell yours IS 
g fication of beholding the results of 
their exertions in print The Reports ar 

: : 
drawn up on rigid lines formulated by the 
Foreign Offi ind, under these circum 
: 

Stances S r rea¢ sW ihnaves n. | m 
| tl mos p ( 5 J We I 


] 


random statistics and ma/adrot¢ attempts 
to impart commercial information. 
With the starting of the new Con 


mercial Intelligence Department, however, 


Wwe may anticipate some alteration in the 
character and contents of these Reports, 
which probably will not pretend to possess 
any specific value in the promotion of our 
export trade, fulfilling, perhaps, much_ the 
same purpose as the Bure of Statistics 
nt United States 


Meanwhile, we find it only fair to stat 
that in preceding articles we have not 
quite done justice to the work of some of 
our Consuls abroad. We have received a 
number of letters, in which the authors 
point out that they have, on many occa 


sions, sent Special Reports on commerci 


subjects to the Foreign Office, and thes 


though not appearing in the Consular 
Blue Books, have been published in the 
Board of Trade Journal, and thus dissemi 
nated through other channels of general 
publicity. We have also to correct 


misapprehension that may have arisen 


from our article in respect to the Consular 
Report received in August last from Rio 
Grande do Sul. It has been pointed out 
to us that the details published respecting 
the * Principal Causes of Death,” and th 
‘Burials in the Protestant Cemetery of 
Rio Grande do Sul,” were secured on 


behalf of some British Life Insurances 


Companies. Being without this infor 
mation at the time, these tabulated 
statistics, the totals of which in the latter 


case were only five and seven respectively, 


may be held to justify the reference we 


made to them. 


x» 
Fraudulent Name Plates 
in China. 


Ix the course of one of his recent 
speech Ss, Lord Charles be resford, whose 
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inborn zeal in the prosecution of any 
object he undertakes seems to carry him 
quicker to his point than would seem 
humanly possible, made the statement 
that during his journeyings in China he 





British makers from which the names ot 
the makers were obliterated and th 
names of German manufacturers subst 


tuted. When Lord Charles Beresford 
called attention to this circumstance, he 


was informed that the English firms wh 


made the machinery were t far awa 
to put it right if it should go wrong 
whereas the German firms through whom 
it was supplied were on the spot and 


ready to execute repairs. 

Lord Charles Beresford attached t' 
ment, viz. :-—Messrs. Sir W. G. Armstrong, 
Whitworth & Co., Limited, and Messrs. 
Greenwood & Batley. Limited. with whom 


names of two English firms to this state 


We put ourselves intocommunication, as wel 
as with Lord Charles Beresford himself. 
Neither Messrs. Sir W. G. Armstron 
Whitworth & Co., nor Messrs. Green 
wood & Batley had any spe fic knowledge 
of the circumstance to which Lord Charles 


Beresford had adverted. Messrs. Greet 


wood & Batlev, however, said that as the 
supplied a considerabl quantity of 
machinery to German buvers, what Lord 
Charles Beresford alleged might very well 
be the case: Messrs. Sir W.G. Armstrong 
Whitworth & Co., on the other hand, 
replied that as their name was always 
cast into the bed-plate of their machines 
t difficulty in its 
obliteration: in fine, Messrs. .Armstrong 





there would be very grea 


did not appear to attach much importan 
to the matter to which their attention was 
called. 

It may be pointed out, however, with 
every deference to Messrs. Sir W. G. 
Armstrong, Whitworth & Co., that the 
obliteration of a cast name in a_ bed-plat 
and its re-filling and covering with a plat 
is quite an easy matter, although of courss 
its execution in the case of Messrs. W. G. 
Armstrong, Whitworth & Co.’s machines 
is a matter that chiefly concerns themselves 
Here we may perhaps quote part of a letter 
from Lord Charles Beresford to us on th 
matter. He says: 
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My 
An American Consulting 


Engineer and American 
Machinery. 
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orders abroad were it clearly proved these 
could not be carried out at home. but 
was that proved in the case of the Allis 
Contract 2? If anything were proved at all 
in this mysterious transaction, it was the 
direct contrary. 

Now we come to a matter which, 
taken in conjunction with the circum 
stances mentioned in the preceding, cet 
tainly tends to involve Mr. Parshall in an 
unpleasant position. We do not attempt 
to draw any inference from them, but 
the facts as publicly stated would appear 
to call for some explanation. ‘They will 
be found in the following letter, published 
in our contemporary, Zhe Zengineer.—The 
British Insulated Wire Company, Ltd., 
make this statement: 

In October, 1897, we, with otherelectrical cable 
makers, were invited by the Dublin United 
rramways Company, Limited, to tender for the 
cables required in connection with the conversion 
of their tramways from horse to electric haulage. 
The specification—written by the Tramway 
Company's consulting engineer, Mr. Parshall, 
an American—was issued to us, providing, 
among other things, that the price quoted for 
the cables was to be inclusive of the drawing 

into the conduits in Dublin, and the jointing 
up and putting to work, and that delivery was 
to be made of the whole of the cables within 
nine months of the date of the order. We 
tendered to the specification in due course, 
offering to carry out the whole of the terms and 
conditions set forth in every particular, but 
received a notification from the secretary of the 
company on January 29th, 1898, to the effect 
that our tender had not been accepted. 

So far we had, of course, no ground of 
complaint, but we subsequently heard that the 
order had been placed with an American firm, 
the National Conduit and Cable Company, fot 
paper insulated cables, and as we held the 
patents for this class of material for this country 
we entered an action for infringement as soon as 
the first cables were delivered. This action has 
recently been tried, and has resulted in our 
favour. During the proceedings it was necessary 
for the Tramway Company to produce a copy of 
the contract they had made with the American 
firm, and it is particularly to this contract that 
we wish to draw attention. We attach a copy 
of the contract herewith, and it will be noted 
that its conditions differ in many respects from 
those to which the English manufacturers were 
asked to quote. 

Notably the contract is made in America, and 
the Tramway Company took delivery of the cable 
in New York, this step being obviously an 
attempt to deprive the English manufacturer of 
the rights under his patent. The tram company 
loaned to the National Conduit and- Cable 
Company the services of their engineer, Mr. 





FEILDEN’S MAGAZINE. 


Parshall, to supervise the drawing in and jointing, 
so that this work, although canied out at the 
contractor's expense, has not been etfected by 
him, as provided for in the original specification. 
We understood that we were to provide over the 
lead sheathing of the cables a layer of com 
pounded jute yarn, although for cables that are 
to be drawn into ** ways” it is our practice to 
provide a plain lead covering only. We find 
that the American firm have provided plain 
lead-covered cables, thereby, of course, effecting 
a considerable saving in the cost. 

We would then draw particular attention to the 


remarkable fact that blanks have been left in 
the contract, both for the quantities of cable and 
the sizes and prices at which they are to b 
supplied. No time for delivery is stated, and, 
as a matter of fact, the Americar 
largely exceeded the time allowed to the 
English manufacturers. The guarantee claus« 
expressly excludes electrolytic damage, although 
we were asked to include this possible cause of 


firm has 


damage in our undertaking. 


A copy of this contract is published in 
connection with this communication, and 
bears out in every respect the allegations 
made. 

Lastly, we quote a paragraph from a 
leading article in our contemporary, the 
Scientific American, of the 11th of Novem 
ber last. ‘This journal says : 

The latest and most significant instance of 
our Invasion of foreign territory is furnished by 
the contracts which several American firms have 
secured for furnishing the plant and equipment 
for the Glasgow Municipal Tramways. The 
National Cable and Conduit Company is to 
supply and build the cables and conduits ; the 
kK. P. Allis Company the engines; the General 
Electric Company the electric fittings, and the 
first one thousand cars are also to be supplied 
by an American firm. The total value of these 
contracts is said to be in the neighbourhood of 

15,000,000 

It will be noted that the cables and 
conduits for the Glasgow electric tramways 
are being supplied by the National Cable 
and Conduit Company, the firm referred 
to by the British Insulated Wire Company, 
Limited, in their communication. ‘This 
fact, coupled with others, cannot but give 
rise to a very disagreeable feeling. We 
have no wish to criticise in any way Mr. 
Parshall’s methods. He is, as everyone 
knows, a distinguished electrician and a 
most capable man of business. What we 
have to consider is whether these orders 
have gone out of the country because we 
are not able to fill them so well as 
American manufacturers ; and that being 
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the explanation, in what respect or respects 
are we being beaten? In the interests of 
British engineers these particulars should 
be made public, and we think that the 
Corporation should afford an 
opportunity for their presentation. 


» 


Why do we Import 
Machine Tools? 


back of, and controlling 


Glasgow 


LYING at the 
to a large degree, all engineering enter 
prise is that important industry which 
the design and con 


The skill of 


bygone 


devotes itself to 
machine tools. 
which in 
days much, Is now 
secondary to, if not quite altogether 
labour-saving machinery. 


struction of 
the handicraftsman, 
counted for SO 


superseded by, 
It is, indeed, not too much to Say that the 
best and the 
amplest stock of labour-saving machinery 
must lead the van of progress. Such a 
Britain has undoubtedly 
Whether 


matter for 


nation which possesses the 


) sition Great 
occupied in modern history. 
she occupies it now is a 
consideration. 

From a general point of view, we look 
upon the present extensive importation of 
machine tools into this country with 
favour. It shows that our 
manufacturers are getting alive to the 
their position; and their 


considerable 


exigent ies of 
provision, now proceeding at so rapid a 
rate, of the latest mechanical appliances 
in their works must result in_ benefits 
both to themselves individually and_ to 
the country at large. 

But, naturally enough, our own. tool 
makers look upon the matter from another 
they are inclined to mini- 
mise the importance of the American 
They assert that just as good 


Pp nt ot Vit W 


invasion. 
machine tools can be got 
country as outside; and that if people 
will go abroad, it is chiefly due to the 
fact that the makers 
poweringly busy as to be unable to make 
even an appr vach to prompt delivery. 

We do not think this attitude one that 
quite does justice to the question. In 
the first place, as to the amount of busi 


inside the 


here are so Over- 





ness being taken away from us by American 


engineers, we do not know that it has 
occurred to anyone to look into the matter 
from this standpoint, being one obviously 
difficult of determination. We have taken 
the trouble to do so, however, and we find 
that besides British importers, American 
machine-tool manufacturers, whose num 
ber will probably come as a surprise to 
many, are now systematically approaching 
British buyers, largely advertising their 
products, and presenting every appearance 
of becoming permanently domiciled in 
this country. Note the names following, 
which will all be found week after week 
taking large spaces in the advertising pages 
of Lugineering and the Lngineer. 


Ihtltiam Sellers & Co., USA. 

Flendy Machine Co., USA. 

Niles Tool Works Co., U.S.A. 
Cleveland Machine Co., COSA. 
Bullard Machine Tool Co., COSA. 
Newark Machine Tool Works, COS A. 
Rankin & Ludington, USA. 

R. D. Wood, U.S.A. 

Pond Machine Tool Co., USA. 

R. D. Nuttall & Co., U.S.A. 

Pedrick rr 4 lyer Co., Co. ze 
American Tool Works Co., CUSA. 
Pratt Chuck Co., U.S.A. 

Vewton Machine Tool Co., USA. 
Manning, Maxwell & Morne, U.S.A. 
Buck & Hickman, Brit. 
Chas. Churchill & Co.., 


Brit. 


The foregoing names by no means 
exhaust the stock of American firms who 
are Opening up business in this country: 
they represent only those who have come 
conspicuously before our notice. We 
must take it that these manufacturers find 
a ready and profitable market for their 
products in this country, for it is hardly 
to be supposed that they sink large sums 
them here for the mere 
pleasure of doing so. So far, we think the 
extent and increasing nature of the trade 
disputed. As to why this 
should be so, our own manufacturers’ 
reply will be that they are already crowded 
with orders they cannot deal with. So 


in advertising 


is not to be 


far we may congratulate ourselves ; and 
accepting our premiss to be a_ correct 


one, that to possess the finest plant for 











manufacturing purposes is a primary es 


sential, we needs 


must purchase what we 
But are we to 


remain satisfied with this position ; 


cannot make for ourselves. 
and if 
not, what is the remedy ? 


lis, however, We must 


Before seeking 
ascertain whether 
American tools are 
made solely cn account of our inability 


these purchases of 


to turn out tools at a greater rate, or 
whether the orders are going to America 
becaus ur machines are inferior in 
design. \\ ar now touching nia 
delicat point na pi bably etting al the 
rux the matter, and we are bound to 
dmit that our manufacturers’ explanation 
of the cas S t entirely satisfactory 
In fact, it is | ming very evident that 
Br tish mak BE \ kept ~ vith 
I \m ri ! ( mp rs n 
espe to < on n th methods 
lopted for dealing with the present large 
demand tools | not let us be mis 
nders We do net admit the inabilit 
ol r t | makers t cop vith this 
reign ayvgression \ nly ask for a 
vreal pple n that ability secure 
rus th rders that are now gol awa\ 
rom us Notwithstanding the 1 t pres 
perity which British makers of machin« 
tools are pparently enjoying just row 
re I rom satishies with — the 
present con n affairs condition 
which » fact, permits the invasion 
nto r markets a competi which 
will be very difficult) to  shak off, 
especially in the case of a quicter time 
bein Xp i 1 dl un \ believe that 
our dissatisfaction will be largely shared 
by our own manufacturers before long. 
his is, assuming that they continue on 
present lines; but w Ventul to believe 
and we urge them to seek a remedy here 
that they will change ther designs in so 
far as they do not sat’sfy their customers’ 
requirements, and by extending their 
capacily I utput (which will enable 


them to carry stocks for exhibition pur 
poses) they will, in) fact, meet their 
round, and thus 
be enabled to more than hold their own. 
alt gethe r 
to oust the American tool from our midst 
s not likely, nor is it altogether desirable 


sime time our position must 
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be such as to secure that our own makers 
shall never feel the disadvantages, but 
only reap the advantages, of the impcrt 


tion of foreign machines. 


x» 
The Exhibition. 


HE time is now approaching when tl 


Paris 


Paris International Exhibition will b 


formally opened 


and British exhibitors 
must shortly be taking steps to get thei 
exhibits into position. 

We ar 


be deplored 


afraid— however the fact is to 


that they will enter on thei 
task with but litthe enthusiasm. Phe 
vituperation with which the British nation 
is being assailed by the French at Vspapel 
press might perhaps be overlooked ; as th 
rth usable behaviour ai’ 
part! CACUSADIE WNAVIOU! ol peopl 
whese feelings it 1 


eXpression nn Moments OF ¢ 


The stream, however, of persona ns 
premeditated, calculated and continuous, 
evelled t tl | son of the Sov vn I 
the British Empire, and which s ent 

( Se ¢ her son Prince 0 \\ s I 
threaten to withdraw from his position 
head of the Royal Commission § for the 


British section of the Exhibition, is a vei 
vile calumny ceases to find expression in 
the Parisian and other French newspapers, 
the French authoritics will 
due time that we can get along with 
tl 

than the 


vw Exhibition much more comfortablh 
Exhibition can without us: and 
that although they can abuse us to thei 


hearts’ content, with the utmest indiffer 


ence on our part, yet, for all that, we can 
hardly he expected to cross over and 
shake hands the al s just r tl 





pleasure of being included in their E> 
bition. 
\ 


Ve fency, however—so rapid ere th 


changes that come over French nation: 


sentiment that the violence of — the 


Anglophobism that is now permeating 
the boulevards will have been mitigated 
to the point of disappearance considerably 


before the date on which the Exhibition 


So confident are we " 
indeed, that the Lor d sense of the French 


is fixed for opening. 

















Leaders, 


will ultimately 


revail, and that it will caus 


some notabl step to be taken to remove 
the present ill-feeling before the risk of 
irrevocable consequences, that we have 
taken steps to be | represented at th 
Exhibition, and = in manner that we 
venture Oo pat vill secure the 
probation our man supporters. 
Ihe PARI Orr IP EILDEN'S 
MIAGAZINI ) recently 
pel Is Ss t. 2% Ne St 
Honor ress ‘ infor 
mat } ) SSIS ) l | cheertu 
allore t ) Ss DY the members ol 
Whils ry hop hat th 
Paris publis ( inch PEILDEN 
MLAGAZINI oO perma par 
5 real Ss n stablisl 
1 th : oO facih he pr 
paration oO Specia Number 
PEILDEN’S M INE to be issu in 
connection th tl Paris Exhibition 
Wi hay Ss elsewl r ha this 
Numb n most magnificen 
example i 1 In strial Litera 
I Ver ) ) t n time or 1n 
Ww «count vorld’s histor 
This ma pear bold promise ) 
our readers W find it executed 


Mr. kloyd Wise’s Patent 
Proposals. 








Ir is w known that in this countr 
the Patent Regulations, unlike those of 
Crerm: ina he United States, do not 
provid inv preliminary examination 
of patent specifications by the Patent 
Office officials. The effect, as it works 
out, of this procedure is curious. .Anyvon« 
who looks up the Patent records wil 
see strings of patents taken out for 
the same thing. ‘To give an example: 
there are, we think, about fifty or sixty 
patents taken out for the use of spent 
hops for paper-making. <A very large 


Never 


he Patent Office will cheerfully 


number of others could be cited. 


theless, 


accept as many more patents on the sam 


subject so long as the applicants like to 


pay the fees. It will strike 


most pe ople 





there is somethi a litthe unjust in thus 


wccepting payments for no value. it seems 
something like the selling of out-of-dat 
tickets by a railway compan 


Mr. Lloyd Wis at the present day th 





main authority on patent maticrs —has 
made a suggestion intended to obvi 
this defect, and it seems to b reason 
ble way ¢ of the dith Ir. Llovd 
Vs Is NOt GIspos ( lk In CXe SSILV¢ 
reliance on preliminary examiners — though 
the system, D VaA\ . nis oO vork 

rly ( In Ameri b ] { rises 
with some reason tl examiners are not 
ni ib refusing, sometim patents t t 
ought to hav een gran sometimes 
anting the t ought to b fus 

Mr. | \\ vests t shone 
a preliminary examination nove 
on n t | can idl 
informed of any prior publications that 
might seem his claims: but th 
ipplicant would not be 1 Set n app 
cation on preliminary examination If | 
ose he « ld have it, on condition 
vi r, tn neces § id be given 
n the specifi on to th yublications 
dvance¢ s ecting his ims Phis 
method would secure to the patentee a 
1 Invention he id mad \ inform 
— th p vie » t ) { nl @) ) ol is 
Claims 

It is rea ward to se in thing un 
reasonable 1 S DFODOS vhilst there 1s 
ndoubtec something very unreasonabl 
In the fare of granting patents that can 
Possess ho 1 existen ( Th cniel 
Oovpstac to Nr. Llovd Wis Ss reform 1s 
understood to be that its adoption would 
diminish the receipts, whilst it increased the 


expenses, of the Patent Office. ‘This would 
undoubtedly be the effect of the innov: 
tion; and if it is seriously contended that 
i Government department should continu 


indefinitely to receive public money with 


out pretending to give value for a materi: 


proportion of it, there would be little mor 
to be said. It can, of course, be claimed 
slant 1; : ‘] 

that applicants can, HW thev so choose, as 


certain, by personal investigation, whether 
or not their claims have been anticipated. 


In many cases, however, this is out of th 
:' 


owing to distance from the 
Metropolis and the pecuniary expens 


que stion, 
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involved. Mr. Lloyd Wise’s proposal is 
one that, as it appears to us, should be 
adopted. ‘The question of extra expense 
entailed might be a subject for considera- 
tion should it be likely to involve the 
Patent Office in a loss. But considering 
that this institution has furnished a large 
surplus foryears last year’s profit, exclusive 
of a sum of £1,990 odd for **new works,” 


being no less than £122,370 8s. 7d. 
there would appear to be a little margin 
The working expenses, indeed, for the 
year ending the 31st of December last 
were £99,057 12s. 1od., whilst the 
receipts were £223,419. If the Patent 
Office were a private concern, it would be 
generally considered as rather a flourish 
ing business. 


x» 


The Position of 
Nitro-Glycerine Powders. 


WE notice it is stated that the United 
Government have decided to 
powder manu 


States 
abandon the 
factured for coast defence by the Dupont 
Company, the reason being that it seriously 
deteriorates with keeping, and in certain 
circumstances is too dangerous to use. 


smokeless 


his powde ft. we believe, Was the explosive 
responsible for blowing up the ten-inch 
gun at Sandy Hook, the gun detonating like 
a bomb-shell and inflicting great damage. 
rhe powder, a true nitro-glycerine powder, 
vaseline like the British 
which, as claimed 


contains no 
cordite, nor oil, by 
by Professor Dewar, the compound is 
softened and detonation prevented. — It 
is, in fact, composed of nitro-glycerine, a 
considerable percentage oftri-nitro-cellulose 


(true guncotton) and also a proportion of 


soluble collodion-cctton, such as is used in 
making celluloid. 
tains a small proportion of urea. The effect 
i to prevent the 


The powder also con 


of urea, however, is not 
decomposition of the powder, but to mask 
or disguise the evidence of it. ‘The effect 
of urea, indeed, is simply to seize on the 
fumes that are given off by a badly made 
powder and prevent them showing when the 


powder is tested. ‘The powder will stand 


the Abel test when freshly made, but the 
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capacity of the urea to absorb nitrous 
fumes is not continuous, and after the 
powder has been kept a short time the 
nitrous acid fumes show themselves. 
There is a feeling all over Europe and 
the United States at the present time that 
the nitro-glycerine powders must eventu 
ally give place to a true gun-cotton powder. 
The Germans have long been using 
Ballistite, which contains 40 per cent. of 
nitro-glycerine, but they are now experi 
menting with a view of using a pure gun 
cotton powder. France has a powder 
without nitro-glycerine, a gun-cotton com 
pound with some other substance, not 
nitro-glycerine. Spain is using a powder 
without nitro - glycerine. =The British 
Government cordite, with its large per 
centage of nitro-glycerine, has done very 
well, not on account of the large quantity 
of nitro-glycerine, but because everything 
connected with it has been so very well 
done, that is, both the nitro-glycerine and 
the gun-cotton are well made, and the 
percentage of vaseline being large, the 
powder has succeeded better than any 
other kind with a large quantity of nitro 
glycerine. Its erosive qualities, however, 
make short work of the gun using it. 
Considerable attention has lately been 
given to the pure gun-cotton powder 
made for the United States Naval Service 
by the Powder Company. 
None ot this powder has ever detonated 
or injured a gun, and some remarkable 
results have been arrived at in obtaining 
velocities with low equal to 
cordite. It is stated that velocities with 
nearly 3,000 feet per second, with safe 
pressure, have been obtained with a 
six-inch Vickers-Maxim gun at Sandy 
Hook, the ( 
heavy for the bore. 
garded as a great achievement, particularly 
as the powder does not erode the bore to 
anything like the same extent as cordite. 
As before stated, this is a pure gun-cotton 
powder and is the only one which has 


California 


pressures 


being long and 
This is rightly re 


projectile 


been found successful in large guns sin 
the United States. This powder is the 
standard for the United States Naval 
Service, the Dupont nitre-glycerine powder 
having only been experimentally used by 
the Bureau of Fortifications. , 




















‘“We are, in the vastness of our possessions, losing our grip on national sentiment. 
maintain intact, and to defend by sea and land, all that our empire builders have left us. 





It is our duty to 
The day that 


sees the defence of the British Empire sapped, sees the disintegration of the Nation’s trade and the hands 


of civilization’s timepiece put back 200 years.” 


A School of Chinese? ... 


Wer can hardly conceive a more 
valuable commercial accessory in_ the 
present situation than a school of the 
Chinese languages established in some 


commercial centre. Just at the present 
moment, a multitude of young minds are 


occupied 


with inspiring dreams of what 
may be accomplished in the vast, mystert 
now seemingly about to be 
the first time in its his 
the enterprise of the western 
China’s apparently illimitable re 
natural wealth — material 
and_ potential the country with 


something of the glamour which in former 


ous ¢ mpire 
thrown for 


tory, to 


open, 


world. 
sources, her vast 
invest 


days irradiated India with glories that 
were far from being unreal. Now, as in 


times gone by, there is an army of British 

adventurous spirits waiting to tread in the 
of their 

civilisation, 


forefathers, spreading 
British trade, and 
British influence throughout this dark 
of the But in this salutary 
task we are faced now by conditions far 
alien to 
hundred 
by 


footste ps 
British 


area world. 


encumbered us a 
Our way is jostled 
jealous, aggressive competition, our 
not 
and obstacles of ail 


those which 


vears ago. 


motives re garded with suspicion if 
impugned altogether 
kinds set in our path. In former times 
British trade followed the British flag. 
In these, the British flag has to drive it 
agiuinst and through the competition that 
surrounds it almost everywhere. 

It must be evident that under these 
circumstances what used to be sufficient 





RT. 


H 





Lorp CHARLE Bert p, C.B 
to carry British trade through virgin 
territ ry, where competition at the most 


was feeble, if not absent altogether, would 


be utterly inadequate to-day, where we 
are confronted on every side with eager 
and not incompetent adversaries. “Th 
equipment of our commercial envoys 
must no longer be confined to their 


considerable though they 
are—and a gen stock of British 
Now-a-days we require som 
thing more than these, and especially in 
the case of exploiting a country like 
the largest new market for foreign 
British 
travellers hitherto have generally picked 
up their and their languages 
in the country of their origin, with litth 
or no preparatory training. This is no 
longer permissible. Our travellers and 
our agents must now enter the sphere of 
their exertions fully equipped, and ready 
to start at once on their productive labour. 
Whilst they be learning, others are 
working. First of all essentials, particu 
larly in China, is a general knowledge of 
the language and its chief variants. ‘Vhere 
is no reason why a fairly adequate pro 
ficiency in these should not be attained 
in this country by the provision of Chinese 
Commercial Schools, partly assisted, partly 
There can be little diff 
competent instruc 


natural abilities 
rous 


ee prestige ay, 


China 
products the world has ever seen. 


knowledge 





may 


self-sustaining. 
culty in’ obtaining 
tors, and we venture to predict that the 
establishment of the first of this 
character would be followed by such a 
lead ° to immediate 


S( hool 


success as to almost 


imitation. 





Our Expanding Exports... 


Ir is pleasin 
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Acetylene as a Motive Power... 

Ir is hare surprising ‘ 
nderful rapidity \ ( A el 
(jas s taken foremost plac nonygst 
n , mts ~ S ( t , ) 1) 
viven s industrial possib es in other 
‘ ( ns Phat ther s seemil n 

d reason wh sh 1 not 1 r 
sts if competit nas a motive powe! 
s well as an minant, is suggestion 
vhich nat i ccurs t many\ Several 
( pabl <perimentalists hav gone fur 
her than this nd have mac nvestigz 
tions which d one to the conclusion 
lat applic n of a motive 
powe purposes Is not only sible but 
likely I be just fhe | n actua practice 
much sooner than at first consideration 
would seem possible. A) number of 


acetylene moter-cers, indeed, have been 
United States, 


nstructed in the 
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American Bridges... . 

AMONGST papers and discussions 
recorded in the .August issue of the Pro 
ceedings of the American Society of Civil 
Engineers, those bearing on bridge con 


struction occupy no inconsiderable space. 
‘ 


I I 
leals with the question of ade 


we advance copy of a paper, since read, 
( ) 


or counterstresses, a pon While 


vision 
does not always receive the attention its 
Another useful 


demands. 


imp yrtance 


paper is devoted to a comparison of 
three-hinged and two-hinged  spandrel 
braced parabolic arche a, and there Is 


also reported a most interesting discussion 
upon the thod of 
determining stresses in railroad bridges, 
and upon the use of the Launhardt and 


other fatiguc l 


wheel-concentration m« 


formulas in bridge design. 











Editorial Opinion. 


[hese are matters of too complex a natur 











r detailed comment in this column, but 
\ mel ( Nn be yvidaens CLOS¢ 
emehods Lecicden me in 
United States by civil en Lo 
mention ol! result of such dis 
cussions . that over I 
( vine! ways have expresse 
mselves ng to adopt the Con 
mise S System of live loads for 
I \\ 8) es In\ ny tender ne 
» specil t | ivalent Uniform 
\l od is n computing stresses 
his 1 s . mportant step in the 
direction rl it bridge-build 
¢ firt ow attentive 
t opinions and criticisms expressed by 
nvineers ie done still more by 
rating standard methods of produ 
! Near sucl firms publish 
— d specifications of bridges, which 
combu i ns conforming with the 
mos prov recent practice, and thes 
speciih ns e every safeguard ce 
sirable 1 nterest of the purchaser 
\t the sar ne wever, the conditions 
( se Vel re ble bee LUS¢ the are 
lwavs the same and consequently becom 
matters of mere daily routine Bearing 
these things in mind, it is easy to see that 
ridge-cons tion is greatly simplified, 
and that both time limits and initial cost 
can be on reduced. Steel of 
standard s ons m safel) be kept in 
stock, the p | construction Ol eirders 
nd other parts may be undertaken in 
dvance of orders if necessary, whilst 
special tools ane standard templates may 
Iso b prepared and kept ready for use. 
In our own country a similar state of 
things does not prevail: almost every 
engineer appears to regard originality 
of general design and of minute detail 


as a precious privilege. No doubt cll 


cumstances ire oiten 


responsible — for 
divergences, tho 
satisfactorily accounting for the casual 
variableness which exists. 


q 
Steel-Cored Dams... . 


A RECENT article in the Z2g77eer 
Record. bv Mr. Parker, M.Am.Soc.C.E., 


wh not to the extent of 


contains aescriptiol rs da 
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Outside the walls masses of 


masonry. 
rock, solidly packed by falling from a 
considerable height, complete the em 


be mentioned 


bankment, and it sl 
that this filling was formed after the con 
crete base. An open cutting was then 
made for the erection of the core:and of 
the walls. Events have proved that the 
concrete lining was. wrongly applied, for 
when the water was allowed to rise the 


concrete began to leave the plate at th 





wi 
Ww 
to 


tcp until a gap of several feet in width 
existed in consequence of settlement of 
the masonry. Ultimately a section of the 
wall 30 ft. in depth broke away and fell 
off, but fortunately the damage can be 
repaired at moderate cost. In the Otay 
dam a different mode of lining the core 
was adopted. A layer of concrete was 
first applied, and the stone embankments 
were made in such a way that settlement 
could take place without pulling the con 
crete from the core plate. No one can 
desire to discourage originality of design, 
but deviations from practice 
should receive the most careful inquiry, 
espet ially in the case of structures ex 


accepted 


posed, as are dams, to enormous stresses. 
Given proper safeguards, the employment 
of steel cores for the purpose we have 
described may be found worthy of con 
sideration by waterworks engineers. 


? 
The “ Bullfinch”’ Disaster... 


A SUPPLEMENTARY inquiry has re 
cently taken place with regard to the 
connecting-rods of the Bud/finch, in the 
columns of a contemporary, and so far 
the general concensus of opinion appears 
to be that inadequate design rather than 
defective material is to be regarded as 
furnishing the reason for failure. It was 
at first suggested that some mystery was 
involved in the extraordinary behaviour 
of the steel, and in other words this really 
meant incomplete knowledge of molecular 
physics. Up to the present, no con 
clusive mathematical demonstration has 
been made of insufficient strength in the 
connecting-rods, but their condemnation 
has resulted from comparisons drawn be 
tween their dimensions and those adopted 
in the case of similar parts by other en 
gineering firms. Recent inquiries as to the 
resistance of steel to tensile and transverse 
impact throw fresh light on the subject. 
Judging from results so obtained, the fact 
is apparently established that the shock re 
sistance of steel and iron to tensile impact 
bears no uniform relation either to tensile 
strength or to elongation. Specimens of 
rolled metal proved by the new method 
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are stated to have exhibited in several 
instances very low powers of resistance to 
tensile impact, though their capacities for 
resisting gradually augmented _ tensile 
strains were entirely satisfactory. As 
suming the complete confirmation of these 
observations, it is clear that impact tests 
upon steel after rolling and forging are 
desirable in addition to the usual trials, 
especially when the material is to be used 
under conditions involving sudden or 
constantly recurring shocks. 

Further, the results recorded point to 
the probability that new co-efficients will 
ultimately become available for the pur 
pose of qualifying calculations as to the 
resisting power of steel. If so, it is not 
unreasonable to suppose that a solution of 
the Budifinch problem may be presented, 
and that the correctness of designs, now 
approximated by the aid of past practice, 
may be susceptible of mathematical verifi 
cation, 

q 
British Trade in China... . 


FOLLOWING on an interesting con 
tribution from Mr. J. Grant Birch which 
appeared in a recent issue, dealing with 
the commercial position of this country 
in China, we have the pleasure of pre 
senting another paper in the present 
number upon the same subject. This 
paper forms, we think, the most instruc 
tive and interesting deliverance on the 
subject that has yet appeared in any 
periodical. In it there are shown the 
conclusions of a shrewd observer, edu 
cated by training and experience for the 
task he has undertaken, and qualified, 
therefore, in every respect to pronounce 
an authoritative judgment on a matter of 
such supreme importance to the commer 
cial interests of his country. 

Mr. Goodwin refers in weighty language 
to the vast openings which exist for the 
expansion of British engineering trade 


in China—openings which, if properly 


utilised by our manufacturers, will result 
in incalculable advantage to both them 
selves and to the country at large. On 
the other hand, if we betray that lassitude 
and comparative lack of enterprise which 
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} 
Na 


e been only too « 
shall 


statesm 


unhappily has of 
rac teristic ot our ¢ 
the opportunities which 


lat 
lealings, w 


our n 


have done so much to create slip into the 


hands of our rivals. 
? 
Pneumatic Tools and Appliances. . . . 


‘THE series of articles on Pneumatic 
‘Tools which commences in this number, 


and which forms part of the series on 
Machine ‘Tools, will be read, we think, 
with very considerable interest at the 
present time. Che introduction of these 


appliances into this country has been of 


the greatest importance to our ship 
builders and constructional engineers, and 
we believe that pneumatic tools have 
an immense future before them. Our 


American friends have stolen a consider 
able march upon us in regard to manu 
facture, innot but think that 


British engineers will before long see the 


vet we ( 
importance of putting on the market tools 
the ir 

Up to th 
two 


O » and construction. 
present, however, only one or 
attempt to 
artic le, 
English 
to 
hammers, 


own desig 
made 
with the 
understand 
been 


firms have any 
imported 
an 


formed 


compete 
although — we 
company has recently 
manufacture on a large scale 
drills, riveters, etc., and are now equip 
ping a big works in the West of England 
for this purpose. The patents, however, 
are American, and part of the company’s 


capital is held by Americans, which we 


venture to think is not altogether a satis 
factory condition of things for British 
inventors and manufacturers to contem 
plate. Like almost every new thing that 


~ sf 


y/ 
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of each year. 












far from being the 





see 


at 


the January number. 
:ss which has attended the publication of this Magazine 
tify its conductors in remaining cor 
attained in technical journalis 
case, 
me time past in contemplation, with ne 


ky 
God 
AT 





out, 
raised against them, but there is littl 
doubt that, as contributor remarks, 
pneumatic tools have not only 
stay,” but have revolutionised 
methods and general machine practice 
Beyond trade catalogues, and occasional 
printed matter written in a popular but 
non-technical very little information 
ventilated in regard to these 
machines, although much 
heard of them before long ; 


comes sone 


objec tions have been 


our 
“come to 


she yp 


style, 
has. been 
important is 
likely to be 


and therefore we believe these present 
articles will prove of interest and value 
to our readers, who will doubtless be 
glad to be informed of the machines at 
present on the market. In America, of 
course, they have been used, and _ their 
value appreciated for a much longer time 
than in this country; the same remark 


might perhaps be made of certain classes 
of automatic which have 
during the last few years found their way 
which British manufac 
it worth their while to 


machine tools 


here, and 
turers have found 


over 


is 


copy and also improve upon. There 

one feature, however, in which the 
pneumatic tool differs from ordinary 
machine tools, viz., that it is largely 
covered by patents, and over which it is 
not unlikely there may be some serious 


conflict before long, but we think it may 
end in a standard type being recognised, 
and even if a patent exists some arrange- 
ment will be to. We strongly 
recommend the British manufacturer togive 


Come 


this matter his very serious consideration, 
and hope that before long we shall see 
the market pneumati and 
appliances of all kinds made in Britain 
and of British invention. 


on tools 


Al 


Coy 


CONVENIENCE IN BINDING... 


arranged that this Number shall complete the first vo 
Future volumes will be completed with the 
Binding Cases are now being 
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particulars of which 








Jur 
made, 


Our readers will now be probably aware of the 





with the present level to 


ented 
re to assure them, however, 





We 


1900 in various 





1 see improvements 


w features calculated to amplify 


and that 














H. M. Vict ONSUI Archangel 
kindly sends us ist of f then 
name nd addresses, wh I mporters 
( saw-n machine electri ght 
plant, fire engines, steam launches, tugs, 
XC. Wi shall be pleased to forward 
particulars of these to any British firm on 

pplication 


Wer are glad to be able to correct an 
error, or rather a false statement that has 
been obtaining currency in the United 
through one of the American 
Was asserted in 


Eengineert 


made 


states 
technical journals. It 
this paper (Loecomotiz 


the Midland 


Baldwin locomotive 


trials of a 
Midland 
and that those controlling the 
e Midland 
ocomotive apparently superior to its rival, 
reduced the Baldwin locomotive from the 
180 pounds pressure at w 


Railway 
av inst a 
locomotive, 


1 


trials, in order to render t 


hich the Baldwin 


locomotives were made to work to 160 


] 


pounds, at which the Midland locomotive, 
] showed 


aving two inches more stroke, 
to greater advantaye. We find from the 
Midland Railway, through their 
motive Superintendent, Mr. Samuel W. 


Johnson, there is not a word of truth in 


Loco 


the statement in question. 


We learn that Mr. Joseph Lawrence, 
the chairman of the well-known Linotype 


Limited, and interested direc 


Company, 
torially in a number of other important 
companies, including the Westinghous« 
Electrical and Engineering Company, Ltd., 
is actively concerned in the Edison Ore 
Milling Syndicate, Ltd. This syndicate is 

f 


authorised to state, of 


formed, as we ar 
thirty-six ironmasters and capitalists of 
England, and it is proposed to utilise Mr. 
Edison’s invention, not only for the 
extraction of iron ore, but, as soon as 
the present troubles are over, for the 
extraction of gold in South Africa. 


We have received a lengthy communi 
cation from Mr. Hudson Maxim, who 
writes from Stirling Place, Brooklyn, New 
York, in which he seeks to traverse 
statements made in a note and an article 


some 
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th ppeared respectively in our S 
ber and October issues, the arti 


* 4 éé , | ] ) 
entitles The Story of Smokeless Powd 


Mr. Hudson Maxim appears to resent \ 





mu w tone of our article, whicl 
regarded then, as we do still, as being 
studiously moderate. We cannot 1 
understand what position Mr. Hudson 
Maxim takes up in the matter, excepting 
that he denies that the contribution pul 
lished under his name in a contemporat 
under the title of the “Story of Smokeless 
Powder.” is a re-hash of some lectures 
delivered vears ago. Mr. Hudson Maxim 


says: “Tam sending you under separat: 


cover some additional particulars for youn 





examination before publishing this letter. 
his will obviate the necessity of cumber 


ing this letter with burd 


lensome particulars. 
vlad, however, to forward 


any of your subscribers, free of charg 

carriage paid, such full particulars.”—Up 
to the date of writing this note, these pct 
ticulars have not come to hand. 


Wer have received a communicatic! 
from Mr. G. E. Snoxell, M.I.M.E.. in 
which he takes exception to some of th 
figures and other data appearing in a 
recent notice in this Magazine, of — the 


Westinghouse Gas Engine. “The whole of 
the data Mr. Snoxell complains of wer 
supplied to us by the Engineer to the 
Westinghouse Electric and Engineering 
Company, who vouched for their accuracy 
inevery particular. Mr. Snoxell, however, 
must surely be aware that most of the 


statements made in his communicaticn 


have been the subject ol public contr 
Versy for some time past. 
LoRp CHARLES BERESFORD’S. breezy 


Institution of Mechanical 
Engineers on China was keenly enjoyed 


address to the 


by the crowded audience which assembled 
in Spring Gardens for the occasion. ‘Th 
gallant Admiral, it is true, made jokes, 
and related humorous episodes, but it was 
felt that the amount of solid information 
contained in his deliverance amply com 


pensated for a frivolity which perhaps would 
not be unwelcome in the lucubrations of 
more distinguished mechanical authoritics. 
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“We set foot in a field that is crowded by thinkers, ’men whose 
restless spirits seek ever to set the confines of the known further and 


further forward!” 


What Western Civilization and 
Machinery mean to China. 


By HIRAM STEVENS MAXIM. 


M\* Hiram Stevens’ Maxim’s many claims to distinction can hardly be done justice to, 


or even barely specified, within the narrow limits of a short prefatory notice. 


He has 


attained celebrity as an inventor, a mechanician, as an electrician, an artillerist, and a chemist. 
He is the author of what may justifiably be described the most perfect and deadly instrument of 


warfare ever devised. 
lamp. 


nitro-glycerine and gun-cotton for that purpose. 


He claims to be the first man who made an incandescent vacuum electric 
He is acknowledged to be the inventor of smokeless powders, being the first to combine 
He has brought mechanical aviation to a higher 


limit than any previously attained in its history, and is the author of a large number of minor 
inventions that are not the less valuable because they have been carried into practice without the 
publicity attached to the more striking innovations of their author. 

Mr. Hiram Stevens Maxim, now a naturalized British subject, is a Chevalier of the Legion of 
Honour, a Member of the Institutions of Mechanical and Electrical Engineers, besides a number of 


other learned societies, both in this country and the United States. 


A number of distinctions, too, 


have been conferred upon him at different times by Foreign Governments. 


FEW years ago a wealthy French lady 
offered a large sum of money to 
anyone who should succeed in 
opening communication with the 
people on the planet Mars. Doubtless, a 
great many of us, without reasoning on 
the possibilities of such a thing, wished 
that it might be accomplished ; our curi- 
osity was excited. What would we not 
give to know what the people on the 
planet Mars, if there be any, are like? 
If civilized people do live on the planet 
No. 5s. 


Mars, their civilization must have been 
developed quite independently of our 
own, and their religion, their ideas of 
morality, and their mode of life, would, 
without doubt, be found to be totally 
different from anything that ever has been 
seen on our planet, Earth. But we are 
unable—at least at the present moment 
—to communicate with the inhabitants of 
Mars, or, in fact, of any other planet. 

_ In the olden time, “the world” meant 
the Roman Empire, the Roman world, 


Cc 
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and this world was said to extend from 
the “confines of Tartary to the Pillars of 
Hercules.” ‘Alexander the Great wept 
because he had no more worlds to con- 
quer,” and still beyond the confines of 
Tartary referred to, there existed an em- 
pire which, in population, civilization, 
wealth and manufactures, vastly exceeded 
his own empire, or anything that the 
world had ever seen before. ‘That empire 
was China. 

All western nations, at least of the 
Aryan race, are closely allied to each 
other. All have similar religions and 
similar forms of government. But 


CHINA HAS GROWN UP QUITE INDEPENDENTLY 


of the Aryan nations. Civilization doubtless 
commenced in China quite as early as it 
commenced in Egypt, and while the old 
Egyptian civilization has passed away, 
the Chinese system of civilization has 
continued, without any appreciable 
changes, for at least fifty centuries. The 
Chinese differ from us almost as much 
as they would if they were 


INHABITANTS OF ANOTHER PLANET. 


In the past they have done all in their power 
to keep the “ outside barbarians” from en- 
tering their country. They firmly believed 
that their own system of government was 
infinitely superior to anything else in the 
world, and referred to their own country as 
the middle kingdom, that is, occupying the 
centre of the world. The Chinese have 
probably passed through every stage of 
religious belief thousands of years ago. 
Buddhism, Mohammedanism, and Chris- 
tianity, being of comparatively recent 
origin, are considered by them foreign 
faiths, and they have done, and are doing 
all in their power to prevent these types 
of religion from being introduced into or 
extended in their country. The common 
Chinese look upon us as barbarians and 
devils. Many of the ignorant people are 
taught that our Roman Catholics are 
cannibals. In fact, the popular Chinese 
ignorance in regard to western nations is 
only equalled by the popular western 
ignorance of the Chinese nation. Most 
of our opinions are doubtless obtained 
from missionary sources, and it is evidently 
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not to the advantage of the missionary to 
tell the exact truth about China. 

A Chinese statesman connected with 
the Chinese Embassy in Paris wrote a 
little book called “ Les Chinois peints par 
eux-mémes.” In this little book he says 
that of all the countries in the world 
China is the least known to western 
nations. He then goes on and recapitu- 


lates many amusing errors in regard to 
China that he has found prevalent in both 
France and England. 

Western business men, especially en- 
gineers and those connected with the 
engineering trades, look upon China as the 


MOST BACKWARD NATION IN THE WORLD. 


They cannot understand why it is that 
a Chinaman should not at once adopt 
western ideas. Why should they not 
have railways, telegraphs, steamboats, 
electrical cars, and the hundred-and-one 
things that go to make up western civiliza- 
tion? Everyone will admit, even the 
Chinaman, that transportation is exceed- 
ingly difficult in China. But the Chinese 
civilization has grown up on a totally 
different plan from our own. We might 
consider, among civilized nations, that 
the Ur’: 1 States of America is at one 
end of the line and China at the other. 
In the United States, the Texan kills an 
ox, sends the skin 2,000 miles to Penn- 
sylvania to be tanned, the tanner sends 
the leather 500 miles to Massachusetts to 
be made into boots and shoes, and the 
Massachusetts shoemaker sends the boots 
back to Texas. In England, a few years 
ago, we used to send. steel out to the 
States (3,000 miles), pay 40 per cent. duty 
to get it into that country, where it was 
made into twist drills and small tools,. and 
sent back to England again. In China, 
however, when a buffalo is killed, his hide 
is tanned and made into shoes on the 
premises. Every Chinaman knows at 
least a dozen trades. Each man who has 
a farm is not only an agriculturist, but is 
also. a carpenter, a blacksmith, a butcher, 
a shoemaker, a tailor, a weaver, a painter, 
&c. Each man makes a point of doing 
everything on his own premises. How 
few of our own labourers could wash, 
starch and iron a shirt? Where could 
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you find a Chinaman that would not be 
able to do so? With our form of civiliza- 
tion, rapid means of transit are a sine gud 
non—we could not exist without them. In 
China, rapid and cheap transportation is 
of comparatively little importance. 

Horace Greeley, in speaking at an agri- 
cultural show in the Southern States, said: 
“that people which can get the most out 
of the land and of whom the greatest 
number can live in comparative comfort 
off a given area, must be considered the 
most highly civilized people,” and he gave, 
as an example, that New York State, which 
is about the size of England, was sufficient 
to support probably not more than 200,000 
Red Indians when it was first discovered, 
but when it became settled by the English, 
and the land was artificially cultivated, it 
was found that New York State would 
support 5,000,000 of white people, which 
showed that the English system of civili- 
zation was much higher than that of the 
American Indian. 

Now, if we gauge the Chinese civilization 
in the same manner, we shall find that the 
Chinaman’s civilization is of a 


VASTLY HIGHER STANDARD THAN OUR OWN. 


A French engineer who was travelling in 
China wrote, in regard to the rape seed oil 
industry, that the Chinese employed very 
inferior wooden screw presses in extracting 


the oil. He said, if they used steam 
and hydraulic presses, they would get 
considerably more oil out of the seed, 
but he admitted that, as the Chinese 
could raise vastly more rape seed on an 
acre of ground than a Frenchman, their 
actual product of oil was considerably 
larger; moreover, whatever oil was left 
in the cake made an excellent food for 
the Chinaman’s buffaloes. He also ad- 
mitted, after extensive travelling in China, 
that there was a great deal more comfort 
and prosperity among the agricultural 
classes in China than in his own country. 
He admitted that if the French were as 
skilful as the Chinese in agricultural 
pursuits, France would be able to support 
at least double its present population. It 
has been found in California, that a 
Chinaman can get vastly more out of an 
acre of land than any white man that ever 
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lived. The population of China is 
variously estimated from 300,000,000 to 
520,000,000. The actual population, 
however, is probably. about 400,000,000, 
and these four hundred millions of people 
are the descendants of a long line of 
ancestors who have always lived off the 
soil, and who know all there is to be 
known in that science. China is a very 
thickly populated country. In order that 
this vast multitude should live off the 
land, it is not only necessary that the land 
should be cultivated with great care and 
skill, but it is also necessary that the land 
itself should be in the highest degree of 
fertility. 
EVERY ATOM OF ORGANIC MATTER 


is taken care of and utilized in China. 
Nothing goes to waste. The Chinaman 
knows that all effete matter only requires 
sunlight and labour to convert it into 
living tissue, either vegetable or animal. 
It is not so much a question of the area of 
the territory as of skill and richness of 
the soil. In our Southern and Western 
States we often hear of a farmer taking up 
a new piece of land, farming it for perhaps 
twenty years, and then, when the land is 
worn out, as they say, moving on to a new 
piece. In travelling through the South, I 
was much surprised at the number of 
farms which had been worn out and 
abandoned. Evidently if the Chinese 
should adopt our Southern civilization, their 
country 


WOULD NOT SUPPORT 


400,000,000 of people. 

It appears strange to us that when rail- 
roads and machinery are so useful to us, 
anyone in China can be so stupid as to 
fight against their introduction. But what 
does the introduction of our civilization 
and our machinery mean to the China- 
man? It means that their population will 
be reduced by at least 50,000,000 of 
people. They say if railways, gas works 
and machinery are introduced it will 

THROW A LOT OF LAND OUT OF 
CULTIVATION. 


They also say that railways will bring 
litigation and litigation will bring lawyers, 
and lawyers they don’t want. 
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American and European travellers, on 
visiting China, are shocked at the filth 
which is apparent everywhere. Their 
nostrils are outraged by the nauseating 
odours. They say that the Chinese have 
no idea at all of either decency, cleanliness 
or sanitation, and that our modern system 
of sewers has no existence in China. The 
Chinese on their part look upon the 


WASTE OF OUR SEWAGE SYSTEM 


as criminal folly. The quantity of nitro- 
genous matter that is discharged by the 
London sewers would make a whole pro- 
vince in China rich. If the Chinese should 
introduce our sewers and our sanitary 
appliances into their country, one-half of 
the Chinamen would die of starvation 
during the next ten years. 

England can enjoy the luxury of sani- 
tary appliances and still prosper, because 
England lives off other nations. If all 
the food consumed by Englishmen had to 
be raised in England, it is very evident 
that it would not do to allow any organic 
substance to go to waste. We should 
have to do exactly as the Chinaman does. 
But England itself is a comparatively 
small country, and obtains the greater part 
of her food supply by trading with other 
and larger countries. It is necessary that 
the food should come from somewhere ; 
someone has to raise it, and as England 
is a small country there is no trouble in 
finding sufficient food for her population. 
But would such a thing be possible in 
China? If the Chinese should adopt 
Western civilization and should only be 
able to produce as much off their land as 
is produced say in France or England, 
she would very soon run short of food, 
and being the most populous country in 
the world it would be eventually quite 
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impossible for her to draw an adequate 
food supply from foreign countries. 

Chinese civilization is extremely old. 
China is a self-contained and must remain 
a self-contained nation. Their system of 
civilization has been developed in the line 
of obtaining the most out of the land, and 
in this they have succeeded to an extent far 
beyond anything ever known in the world. 

It might be said that as far as food 
supply and giving employment to a great 
number of workers is concerned, the 
Chinese system of civilization has been 
intensified to the 


HIGHEST POSSIBLE PITCH, 


and the population in China is so numer- 
ous at the present time, that this high state 
of skill and cultivation is only barely 
sufficient to support the population. There- 
fore it would appear that~ any inter- 
ference from outside nations in the internal 
economy of the country can only diminish 
the food supply and lead to the most 
deplorable condition of affairs. 

Western civilization cannot therefore be 
expected to be beneficial to the Chinese 
themselves, but the gradual introduction 
of railways and the opening up of coal 
and iron mines in the interior of China 
would doubtless give employment to quite 
as many as are now employed on the land 
which would be required by the railways 
and mines. Railways might also enable 
the agriculturists in the interior to obtain 
better prices for their products and this 
might to some extent be beneficial to the 
people, but the universal introduction of 
western ideas, systems and civilization into 
China cannot fail to produce a great falling 
off in the food supply, and, as is well 
known, the falling off of the food supply of 
a great nation leads to deplorable results. 








Development of China and 
British-Chinese Trade. 


By GEORGE A. GOODWIN, Wuitwortu Scuorar, M.I.C.E. 


M(*: Geo. A. Goopwin was born in Canada, but has 
acquired a wide range of important experience in 


this country, on the Continent, and in the East. He has 
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HE question of the development of 
China and the expansion of British 
trade there, and in the Far East 
generally, is such an all-absorbing 

one at the present time, and one I am so 
much interested in, that it was with the 
greatest pleasure I accepted the invitation 
to write an article on the subject for this 
well-timed periodical. 

Since my recent return from a long 
professional tour in China, Japan, the 
Straits, Siam, and India, I have observed 
with much gratification and deep interest 
that our commercial relations with China 
are, though late, receiving more and more 
the attention which they deserve from 
our Government, manufacturers and the 
public. 

No country that I have visited offers 
such vast openings for the expansion of 
our engineering trade as China—not only 
in the construction of railways, waterworks, 
artificial lighting, and improving water- 
ways (all of which are of public and 
paramount importance, and pioneer de- 
velopments that must precede a real 


work and refrigerating machinery. 
Member of the Institution of Civil Engineers, and a year 
or two ago made a professional tour round the world. 
Some of the results obtained in the course of this, appear 
in the following article. 


been associated with the Thames Ironworks and Ship- 
building Company, Sir John Fowler, and Messrs. J. & E. 
He is an authority on engineering constructional 


Mr. Goodwin is a 


advance of any country), but in the 
installation of new industries, mining 
operations, and the adaptation of general 
mechanical appliances and machinery, 
and it is with the earnest desire of seeing 
some sound progressive movement made 
by our manufacturers—or those that 
represent them—that I pen this article. 

The much-talked-of “open door” being 
now apparently closed, so-called spheres 
of influence having taken the place—it 
becomes imperatively necessary to take 
such steps as shall ensure our having a 
fair proportion of the trade with China; 
and apart from any active interference from 
our Government, it behoves our manu- 
facturers and trade generally to unite 
and lay down some definite plan of action, 
and above all, follow it up with the firm 
determination to supply articles that are 
wanted and asked for, or even that may 
have to be specially manufactured, so as 
suit the native requirements. 

In a letter I wrote to the Datly Tele- 
graph, and which appeared in the issue 
of the 13th June, 1898, I advocated, 
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and comfort, they would be 
found quite ready to adopt 
them ; the great difficulty is 
to get them at the outset to 
thoroughly understand and 
appreciate the advantage ac- 
cruing by the use of the various. 
machines and industrial plants. 
Naturally, all being new, many 
of them cannot understand 
drawings, or even photographs, 
so what is wanted to effect this 
are working models and work- 
ing plants on a small scale. 

It is a natural trait of the 
Chinaman to want to “look 
see” everything before he 
will purchase. If you speak 
to, say, even an educated 
Shanghai merchant about 
a complicated plant, such as 
for weaving cloth, he would 

DECORATIVE ARCH ON THE BUND, SHANGHAI, DIVIDING THE ENGLISH reply, with the usual bland 

FROM THE FRENCH CONCESSION, (PHOTO A.) celestial expression : “ Can 
you gettee me one Shanghai 
amongst other matters, the establishing of to look see?” so, somehow or the other, 
a floating exhibition, which could go from he must be put in a position to understand 
port to port, and so enable our many manu- and appreciate what one wishes him to 
factures and special machinery 
to be seen in actual work by a 
good proportion of the natives ; 
this idea has, with the usual 
prompt appreciation of the 
foreigners, been adopted by 
the Austro- Hungarians, and 
supported by their 
Government, so that our usual 
lethargic disposition has 
allowed others to get ahead 
of us. 

It is generally supposed that 
the average Chinese, indi- 
vidually, do not care to take 
up innovations or see them 
introduced, but this suppo- 
sition is erroneous when they 
apply, as they would do, to 
the increase of their general 
trading, and general welfare. 
When it is once demonstrated 
to them that the use of ma- 
chinery and Western methods 
could be carried on at a profit, ios Bin? ‘ j 3 , 

° . S OF SAMPANS LYING ALONGSIDE THE WHARF AT SHANGHAI 
to their pecuniary advantage Waero &) 
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purchase before he can be 
induced to give an order. 

Railway systems, both native 
and foreign, can now be said to 
be fairly started, offering facili- 
ties for the exchange of produce 
and manufactures between in- 
terior cities and the coast, so 
we can look forward with con- 
fidence to the gradual expansion 
in the use of machinery, whether 
it be hand-machines for small 
manufactures, working of mines, 
steam traffic on inland waters, 
use of electric light and steam- 
worked industries, the extent of 
which it is impossible to over 
estimate. 

One most important fact 
always to be remembered in 
connection with the Chinese, 
is their conservatism. For 
instance, when a Chinaman has 
purchased articles to any extent 
and been satisfied with them, 














COAL BARGES COMING ALONGSIDE TO COAL SHIP AT CHEFOO, AND TO 
LOAD AND UNLOAD CARGO. (PHOTO C.) 


those articles will always be associated similar articles of other “ Chops ” (makes) : 
in his mind with a particular “Chop” so the importance of being first in the 


(brand, shape, or name), and 


thenceforward be the most 


will field, getting ahead of our competitors and 


difficult firmly establishing our “‘ Chops,” becomes 


matter imaginable to get him to buy at once apparent. Certain “Chops” of 





METHOD OF WATER-BORNE GOODS TRANSIT BEIWEEN PEKING AND 
TIENTSIN. (PHOTO D.) 








goods introduced to China 
years ago still hold their own 
against all opposition, even 
though the modern ones be 
better and cheaper. 

The ordinary Chinese mer- 
chant is a thoroughly reliable 
man; he may take a long 
time to make up his mind, 
but having done so, his word 
is as good as his bond. He 
is very keen and smart in 
driving a bargain, but having 
made it he will carry it out 
to the letter, even if the 
market should have gone 
against him; in this respect 
he is far ahead of the 
Japanese, who have a great 
deal to learn in_ business 
morality, and who think no- 
thing of refusing to carry out 
a contract, or take up goods 
ordered, in the event of their 











THE FERRY AT TIENTSIN. (PHOTO E.) 


anticipating a loss. How they will act 


now the new Treaty has come into force 


remains to be seen, but it was only a short 
time ago that such conduct was rife, and 
when the foreigners (Europeans) took a 
case into the court and won the day, the 
Japanese combined and pronounced a 
boycott on the firm if they insisted on 
the carrying out of the award of the court. 

One most important matter 
in connection with engineer- 
ing work supplied to Japanese 
or to European merchants 
for shipment to Japan, is that 
on no account whatever 
should our manufacturers 
agree to accept inspection 
in Japan, or in fact anything 
short of inspection and final 
acceptance here, and by one 
who thoroughly understands 
their requirements. 

During my long stay in 
Japan, I saw and heard a 
good deal of Japanese cus- 
toms and methods that make 
me feel very strongly on this 
point, and my readers will be 
able to form some notion of 
the accuracy of my deduction 
when I state that in connec- 
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tion with some large deliveries of C.I. 
water-pipes, young cadets or engineering 
college students were requisitioned to 
examine them, which they did most ener- 
getically with magnifying glasses, with 
the natural consequence that over 50 per 
cent. were rejected for supposed defects, 
to which no European with even mediocre 
experience would attach the slightest 
importance. 

One thing much needed in China, and 
by the way also in India, is small hand- 
power machinery which could be used in 
the native homes; for example, weaving 
machinery, spinning frames, rice cleaning, 
flour grinding, and probably many others 
that would at once suggest themselves to 
any intelligent engineer who should devote 
himself to the study of native habits and 
customs on the spot. 

One of the greatest hindrances in the 
past to the more rapid increase of British 
trade, was, and still is, the extreme 
apparent reluctance of our manufacturers 
to even endeavour to supply the exact 
requirements of their foreign customers 
when such requirements do not conform 
with the particular type of work they are 
accustomed to turn out. 

It is here that our competitors, particu- 
larly the German and American, so far excel 
us, as they are not only willing but anxious 


METHOD OF CARRYING LONG RAFTS OF LOGS UP STREAM, (PHOTO F.) 
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to make any alteration to their usual manu- 
factures with the view of establishing a 
“‘Chop,” but will even suffer a loss on the 
transaction with the hope of getting the 
bulk of the business later on. 

Again, it is of frequent occurrence, when 
a carefully worded indent is sent over 
from abroad asking for certain specified 
articles and information, for the manufac- 
turers to tender on entirely different lines, 
even venturing to suggest that the intend- 
ing users do not require such types of 
special machines, and further, actually 
defining what they do want ; and as for the 
Chinese obtaining replies to information 
asked for, it is quite the 
exception to get it. 

It is almost impossible for 
manufacturers here to under- 
stand all the conditions of 
working that exist abroad ; 
machines that answer well in 
this country are sometimes 
most unsuitable for far 
Eastern ones, and in many 
cases the buyers are forced 
to buy German and American 
manufactured machinery, en- 
tirely due to our manufac- 
turers trying to force on them 
articles they do not ask for 
or require. 

When one considers that 
the Chinese use hand-saws and planes 
backwards, fix hand-frame saws and 
move the wood across the blade, it is not 
difficult to believe that their require- 
ments are quite different to ours. ‘Take 
again the case of a sliding and screw- 
cutting lathe: give this to a Chinaman, 
and all the persuasive powers imaginable 
will never get him to use both methods 
of feed, viz., rack and screw; he would 
get accustomed to use, say, the screw- 
cutting, and the sliding gear will be all so 
much waste. 

When our manufacturers are asked to 
send out full particulars of, say, a certain 
lot of plant or machinery, why is it they 
so seldom take the trouble to place 
themselves in their correspondent’s posi- 
tion and consider, if they can, what infor- 
mation they would be likely to want 
themselves if placed in similar positions ? 
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A case in point came within my own 
personal experience during my trip. 
While ex route for Vladivostock, I met a 
Russian who was the owner of some 100 
acres of land containing oak trees which 
had been submerged for a great number 
of years. This gentleman being desirous 
of starting a factory to cut up the timber 
into planks, boards, and veneer, and this 
industry being entirely new to him, he 
consulted me. I then wrote fully to 
one of our leading saw-mill machine 
manufacturers, gave them complete par- 
ticulars of what was required to be done, 
and requested them to send out to 





GRAVES CLOSE TO TIENTSIN. (PHOTO G. 


my friend a /fwé// estimate and_par- 
ticulars, giving prices for each machine, 
stating its output, horse-power required, 
price, &c., weight and shipping measure- 


ments; also to send photos of each 
machine, so that the proposed buyer 
could have all the facts before him and 
be able to plan out the works, estimate 
the amount of land required, and the 
total cost—but it will hardly be credited 
when I state that the only attention 
given to this dond fide inquiry was to 
send out one of their ordinary cata- 
logues, without any comments whatever, 
and asking my friend to write back and 
say what machines /e wanted, after which 
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VIEW OF RAILWAY STATION, SHOWING ‘‘SALT-TAX” SOLDIERS 
LOOK-OUT FOR SALT SMUGGLERS. (PHOTO H.) 


they would be pleased to submit an 
estimate. 

Again, while in China, I secured, on 
behalf of some manufacturers here, an 
order from the Government for several 
engines, and sent it home for execution 
with a signed contract, arranging, as a 
precautionary measure before I left, that 
a highly responsible European firm should 
handle the material on its arrival abroad, 
receive the money, and remit it home. 

On my return to England, what did I 
find? Why, with our manufacturers’ 
usual short-sightedness in regard to future 
orders, they had refused the contract on 
account of the last one-third of the pur- 
chase-money being withheld for two 
months after avziva/ of the goods; the 
result of this was most disastrous, as it 
not only led to the order for these engines 
and a /arge number since going to the 
Continent and America, but led to the 
determination of the Chinese not to 
purchase this class of machine in England 
for the future, and has even led to their 
establishing a workshop of their own to 
manufacture for themselves. 

Here is clearly an example of how our 
makers persist in continuing on their way 


of doing business, instead of 
endeavouring to meet their 
customers’ views and customs 
(the latter it is particularly 
necessary to study), and this 
they will have to do if they 
desire to increase their trade.: 

The Chinese Government 
have had, and do have, these 
terms of payment always 
agreed to by our foreign com- 
petitors ; and, when I was in 
Peking, all the world were 
competing for this work, which 
I obtained through personal 
influence, with the satisfactory 
understanding that if they 
proved efficient they would be 
made a type for future adop- 
tion. Is it any wonder, in the 
face of such neglect, that our 
foreign trade is leaving us ? 

There is no doubt that we, 
as a manufacturing nation, are 
most unaccommodating, and 
are just as uncompromising in our desire 
to adhere to “old-time custom” as we say 
the Chinese are. 

It is all very well for the moment for 
our works to be careless of new foreign 
orders, and to refuse to submit designs 
or tenders for anything the slightest bit 
out of their usual line of manufacture, as 
is being done every day, because there 
happens to be a glut of trade; but what 
is happening? Foreign orders are being 
constantly sent to other countries for 
execution, and when a slack time comes, 
as assuredly it will, our manufacturers 
will indeed be looking for work when 
there will be none to get, it having been 
driven away by their own short-sightedness. 

No doubt, a lot of the work that has 
recently gone to the States, in competition 
with us, was the natural outcome of the 
unfortunate, badly planned, and badly 
timed engineers’ strike ; but the masters’ 
methods are also responsible for a good 
deal. 

To recover our lost trade in the East, 
we must conform to the ways of the 
Asiatics, where such ways are accepted by 
our foreign cofnpetitors, and properly pro- 
tected by responsible agents on the spot. 


ON THE 
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We must be willing to make new 
designs, if necessary; submit specially 
prepared new samples where asked for, 
even if at a slight loss; pay close attention 
to buyers’ requirements, and particularly to 
their inquiries—and they must not expect 
their correspondents to be able to send 
home full specifications with everything 
detailed out, as frequently they are not 
able to obtain the information which a 
specialist manufacturer could easily deter- 
mine for himself. 

Take a case where, perhaps, some 
engineering native establishment might 
require a heavy crane, or shear-legs; they 
go to one of the foreign resident mer- 
chants, who sends home for a tender; he 
gives weight, and height to be lifted, 
overhang of jib outwards and inwards, 
but probably does not specify the speed 
of lifting. In a case like this, surely it is 
not too much to expect a crane builder to 
fix a speed and quote it in his tender— 
but no, on more than one occasion I have 
been told by friends abroad, manufacturers 
write out and ask what speed is desired, 
as they might quote for a faster one than 
their competitors, entailing heavier and 
more powerful driving gear, &c., so they 
lose the opportunity to quote, 
and the order goes abroad. 

Surely it would be far better 
and more sensible to quote for 
one speed, whichever they 
consider most suitable, and 
give approximate additions 
and deductions, in case it 
were increased or diminished. 
It may happen that a native, 
say a Japanese or Chinaman, 
is desirous of opening up some 
new industry or industrial 
manufacture; he goes to a 
merchant, who in his turn 
writes home direct to the 
makers, asking for all pre- 
liminary estimates, particulars 
of each machine, &c. But 
what do they do? They write 
back and say they cannot 
quote without knowing the 
amount of raw material to 
deal with per day (even then, 
perhaps, not indicating that a 
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day can be anything from eight to 
twenty-four hours), the amount of 
finished articles to be turned out, and 
other—one must own—important ques- 
tions, but only important when the 
time comes to order; at the same time 
I have no doubt they mentally “bless” 
the foreign merchant as being bereft of 
common sense. They thus initiate two or 
three months loss of time, a feeling of 
irritation is set up on the part of the 
native, who thinks we ought to know, and 
the customer abroad gets disgusted with 
our unaccommodating ways, writes over 
to a German or American firm, gets 
two or three estimates, based on various. 
outputs, back by return of mail, and the 
order finally goes to them. 

It is a fact patent to everyone that the 
days are long since passed when we had 
the pick of foreign work ; what with the 
development and refinement of modern 
machinery, lessening the value and neces- 
sity of skilled labour, the increased skill 
of foreign workmen—when it is required 
—their lower wages and longer hours of 
work, combined with the constantly in- 
the general 


creasing competition and 
desire for cheapness, it is time for our 
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CAMELS OUTSIDE THE WALLS OF PEKING PREPARING TO START FOR THE 


COAL MINES TO FETCH COAL. (PHOTO K.) 


workmen to realise that they are mof¢ the 
only skilled ones available, and if they 
desire that we should maintain our past 
reputation as educators and pioneers of 


engineering, and with it our proportionate 
share of the trade, they will have to see 
that a greater output is obtained per man 


BOY HARNESSED TO A LOAD OF COAL. (PHOTO L.) 


per hour, and welcome and use 
to its fullest extent all labour- 
saving machinery that their 
employers can obtain, with the 
ultimate object of turning out 
work at a quicker and cheaper 
rate. 

Time and price in the present 
age are almost the most impor- 
tant factors, and very frequently 
are the questions on which 
the final placing of contracts 
depend. 

I now venture to réfer to a 
few of the Chinese customs, 
illustrated with photographs 
which I took on the spot at 
Shanghai, Tientsin, Peking, and 
surrounding country, from which 
one can readily judge of these 
peculiar people, as well as the 
great amount of ingenuity they 
frequently exhibit. 


SHANGHAI. 


Photo 4 shows a decorative arch on 
the Bund dividing the English from the 
French concession, being decorated on 
the occasion of the 24th July. 

In the foreground will be 
noticed the ordinary one-wheel 
barrows, in which passengers are 
carried for miles, or for trans- 
port of goods. In fact, the 
whole vehicular movement of 
goods from ship to go-downs 
(warehouses) or vice versd, is 
done in this way. 

It may here be noted that 
four-wheeled vehicles are never 
used in China, and the two-wheel 
carts that are used, have fre- 
quently very long bodies on 
which the goods are piled up, 
very carefully balanced, so as 
not to throw any upward or 
downward pressure on the horse, 
while frequently the driver 
perches himself on the top and, 
by his position, balances the 
whole. 

The highly-educated Chinese, 
where environed by Europeans, 
takes his pleasures in much the 
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same way as we do; in Shanghai and 
Singapore, particularly, they are to be seen 
driving in really well turned out carriages 
and pairs, and going to and from their 
summer gardens. 

Photo B shows the types of sampans 
lying alongside the wharf at Shanghai, and 
which are used for ferrying purposes. 

Photo C shows coal barges coming 
alongside to coal ship at Chefoo and to 
load and to unload cargo. 

Photo D shows the methods of water- 
borne goods transit between Peking and 
Tientsin. 

Photo £ shows the ferry at Tientsin ; 
this is simply a plain rectan- 
gular barge with a pole in the 
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line, when it was known that the graves 
interfered with would be paid for, there 
was quite a rush to sell ancestors, and 
more than this, bogus graves were even 
manufactured, which, on excavating, were 
found to contain no signs of bodies what- 
ever. 

Photos H and / show railway stations 
and trains, the former with “ salt-tax ” 
soldiers on the look out for salt smugglers. 

Photo X shows hundreds of camels 
outside the walls of Peking just pre- 
paratory to their start for the coal- 
mines to fetch coal. It is a peculiar fact 
that the whole of the coal used here is 





centre, to which a wire rope is 
attached, the other end being 
anchored to the centre of the 
bed of the river. Then by 
simply casting off from the 
shore in the direction of the 
current (which is always in 
one direction), the boat 
describes a semi-circle, and by 
the use of the rudder is made 
to strike the opposite shore. 

Photo / shows how long 
rafts of logs are carried up 
stream ; at the head is attached 
a vertical winch, worked by 
hand, and hauls on a rope two 
or three hundred yards long, 
the outer end being attached 
to an anchor; when all the 
rope has been wound in, a man 
in a boat pulls up the anchor, 
rows out the full length of the 
rope, drops the anchor, when 
the hauling is again proceeded 
with. 

One frequently hears of objections 
raised by the Chinese to the placement of 
a railway owing to its interference with 
their dead, who are buried all over the 
country. 

Photo G shows a large number of 
such graves, indicated by mounds of 
earth, which is a view taken close to 
Tientsin. Cash, however, soon overcomes 
these objections, and I was told by a re- 
sponsible engineer on the Imperial Chinese 
railways that during the construction of the 
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(PHOTO M.) 


carried for 8 to 21 miles in sacks on 
mule, donkey, or camel back. 

I visited the Wung Deak Tzwen Erl 
Mine (eight hours’ journey from the city), 
and here saw mining in its most primitive 
form. The entrance was from the side of 
a hill, and consisted of a tunnel hardly 
high enough to walk in,- having a con- 
tinuous slope, with small-diameter logs of 
wood, all greasy and slippery, laid down 
about 12 in. apart; the boys who carry 
the coal are naked, and at many places 
have to walk on their hands and feet, 
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pulling behind them 1 picul (roo catties 
= 133 lbs.) of coal in a small flat oval 
basket shod with iron runners. 

This is very arduous work, and they 
have often to rest for breath on each up 
journey ; after passing the air-lock door at 
the top and emerging on to the surface, 
the coal is weighed over a steelyard, when 
the boy re-harnesses himself and takes 
the coal out—(see Photo Z)—on to the 
heaps, and deposits it according to its 
quality, decided by an overseer. 

The coal is sold at the mine for 10 cents 
{100 cents=$1, about 2s. 1d.) per 130 
catties = 173 lbs. (equivalent to $1,539 a 
ton: this is for coal-dust; for lump coal the 
price is double), and is sold in Peking for 
45 to go cents, viz., $5,545, to $114 
a ton. 

Camels carry 400 to 500 Ibs. each, 
mules 250 lbs., and donkeys 150 lbs., 
the cost of carriage to Peking by camel 
being about 20 cents (5d.) per: picul. 

The ventilation of the mine is done by 
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a small fan worked by foot by a boy, who 
does this incessantly for ten hours at a 
stretch, taking his meals at his post. 

There was a small Worthington pump 
close to the bottom of the mine, but, 
Chinese-like, placed just too high up to 
enable it to draw, the consequence being 
that two sets of men had to be engaged in 
ladling the water up two stages to supply 
the pump suction. 

Photo M shows one of the drinking- 
water wells just in front of the British 
Legation in Peking ; this shows the water 
being raised by pail and rope, emptied 
into a small receptacle, and then running 
through a bamboo pipe into a small 
donkey water-cart. 

These few remarks will bring more 
vividly to the imagination some of the 
directions in which Western methods 
might be of service to the Chinese, and 
to which our manufacturers could usefully 
apply themselves. 
































A foreign Invasion. ——=\ 
By GEORGE FREDERICK BIRD. 


M\* Georce Freperick Birp has for upwards of 


twelve years devoted a considerable amount 


of attention to questions of steam locomotion on land 
and sea, technically and in their historical and in- 


dustrial aspects. 


During that period he has been a 


frequent.contributor to some of the leading engineering 
journals of this country and the United States. 


F the daily newspapers can be accepted 
as affording a faithful mirror of the 
public taste, there can be no doubt 
that the reading public rather prefer 


to be scared than otherwise. So much 
has been written, and published, recently, 
respecting the invasion of American loco- 
motive builders into a field that is pre- 
sumed to have been hitherto closed to 
all but home products, that the average 
reader of newspapers, who knows no more 
than he gathers from his own pet “organ,” 
might quite excusably infer that the knell 
of doom, with respect to at least one of 
our industries, has sounded in unmistak- 
able tones. Indeed, a melancholy sort 
of satisfaction seems to be derived from 
this supposititious catastrophe, and it is 
at the risk of incurring unpopularity by 
dispelling this mournful prognosis that 
the writer proposes to show, first, that 
the importation of locomotives to work 
on British railways is not a néw event, 
and, secondly, that if it were, the existing 


circumstances afford no indication of a 
necessity that the various world-famous 
establishments of builders in this poor 
little country should at once proceed to 
“put up the shutters.” To speak the 
bare truth, it may be stated that probably 
never before in all their existence have 
these firms of locomotive builders been in 
a state of so great prosperity —disgusting 
prosperity, it might almost be termed, if 
a Socialist wished to describe it—as at 
the present time. They are evidently 
realising the vision of the fat kine, after a 
certain experience of leanness a few years 
ago, and they are hard put to it to keep 
pace with the influx of orders. 

So far from this year witnessing the 
first invasion of foreign-built locomotives, 
it is rather more than sixty years since the 
innovation was started. The Birmingham 
and Gloucester Railway, which is now 
incorporated in the wide-spread Midland 
Railway system, was opened for traffic 
on June 24th, 1840, and the engineer, 
Captain Moorsom, had laid it out so that 
between Bromsgrove and Blackwell, for 
a length of more than two miles, there 
was a portion of line rising at the rate of 
1 in 37, known as the Lickey incline. In 
the then existing stage of locomotive de- 
velopment, this was a somewhat daring 
piece of engineering, and it is doubtful 
whether there were many British locomo- 
tives of the period capable of tackling 
this stiff ascent with a train in tow. At 
all events, the directors of the line entered 
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into correspondence with an American 
builder of repute, Mr. William Norris, of 
Philadelphia, the founder of the firm of 
Richard Norris & Son, with the result 
that an agreement was entered into that 
the latter should supply a number of 
engines which were to be “of a higher 
power, greater durability, and less weight, 
than could be obtained in this country. 
They were to be subjected to 15 trials 
within 30 days, and prove their capability 
by drawing up a gradient of 1 in 330 a 
load of 100 tons, gross weight, at a speed of 
20 miles per hour, and up a gradient of 1 
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are “standard” patterns of the present 
day. The accompanying illustration, 
which shows the “ England,” one of the 
first to be delivered, gives the idea of 
anything rather than a typical “hill- 
climber,” for the engine was of light weight, 
and provided with only a single pair of 
driving wheels. It will be noted, however, 
that she was fitted with a leading four- 
wheeled truck or bogie, even at that early 
date a fundamental feature of American 
design. The cylinders of the first three 
engines were 104 ins. in diameter, with a 
stroke of 18 ins., the bogie wheels were 


THE “‘ ENGLAND,” ONE OF THE FIRST AMERICAN LOCOMOTIVES SENT TO THIS COUNTRY. 


BUILT BY WILLIAM NORRIS, PHILADELPHIA, FOR THE BIRMINGHAM AND GLOUCESTER RAILWAY, 1840. 


in 180 a load of 100 tons at a speed of 14 
miles per hour.” Subject to the success 
of these tests, the company undertook to 
accept a certain number of engines at 
from £1,500 to £1,600 each, including 
20 per cent. import duty. So far as can 
be gathered from published records, these 
engines were not designed specially for 
working the Lickey incline They were, 
in fact, more or less, “standard ” Ameri- 
can locomotives of the period, as the 
recent importations of Midland engines 


2 ft. 6 ins., and the driving-wheels 4 ft. in 
diameter, respectively, and the weight of 
each engine, exclusive of the tender, was 
only 93 tons. Before being accepted by 
the Birmingham & Gloucester Railway 
Co., the engines ran a course of trials on 
the Grand Junction Railway, and appar- 
ently failed to satisfy fully the tests 
imposed. In the end, however, they were 
accepted, and others of slightly greater 
power were afterwards put to work, to the 
number of 17 in all, though the names of 
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no more than fourteen have been handed 
down to posterity. The fourteen thus 
distinguished were :— 

‘** Baltimore.” 
‘* President.” 
‘* Niagara.” 
** New York.” 


** Gloucester.” 
** Columbia.” ** Ashchurch.” 
** Atlantic.” ** Blackwell.” 
‘* Philadelphia.” ‘‘ Washington.” 
‘* Birmingham.” ‘‘ Boston.” 


‘* England.” 


After a short time these engines were 
considerably improved by being deprived 
of their tenders, being all rebuilt with a 
water-tank over the .boiler and _ coal- 
bunkers on either side of the fire-box, 
this change having the effect of increasing 
the weight to 14 tons apiece, of which 
about 10 tons was allotted to the two 
driving-wheels. Subsequently they were, 
of course, supplanted by British engines 
possessing greater suitability and enhanced 
power, and shortly after coming into the 
hands of the Midland Railway Co., in 
1845-6, they were “broken up” at Derby. 
All the same, they seem to have been 
more efficient at the date of delivery than 
the contemporary British engines against 
which they were matched. There is a 


story that Mr. Edward Bury sent an 
engine to compete with them on the 
Lickey incline, and that his locomotive 
had to come back ingloriously after 
getting half-way up the ascent. 

After this incursion, no more “ foreign” 
engines came to British railways for about 


a quarter of acentury. The Great Eastern 
was the next transgressor in this respect, 
by giving orders for sixteen engines to the 
firm of Schneider & Co., of Creusdét. It 
is to be presumed that British builders 
were fully occupied with orders at that 
time, as now, for these were apparently 
“ overflow” orders, other locomotives of 
the same types being under construction 
in this country simultaneously, and the 
“foreigners” were constructed strictly in 
accordance with the designs of the Loco- 
motive Superintendent of the line, Mr. 
Robert Sinclair. They were of two 
classes, intended for express passenger 
and express goods traffic respectively, 
and are shown as originally built in 
the accompanying illustrations. It will 
be seen that the passenger engines were 
of what is known as the single-driving 
type, having a single pair of large driving. 
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wheels, 7 ft. 1} in. in diameter, with two 
pairs of smaller “carrying” wheels at the 
leading and trailing ends respectively, and 
the engines weighed, exclusive of their 
tenders, 31 tons each, of which the driving 
wheels were apportioned about 13% tons. 
Messrs. Schneider & Co. built six of these 
engines, which were practically exactly 
similar to a number constructed in this 
country. 

The “express” goods engines were of 
a somewhat novel type, as can be seen, 
being approximately similar to any or- 
dinary four-coupled passenger locomotive 
of that or later date. Ten of these, out of 
a total of more than 100, were built at 
Creusét in 1865, with driving wheels 6 ft. 
t} in. in diameter, and a total weight, 
excluding the tender, of about 324 tons. 
It may be noted that none of these engines 
can be seen nowadays on the Great Eastern 
Railway, at all events in their original 
condition. The passenger engines have 
only disappeared within the last few years, 
however, though they were at the close of 
their career somewhat different in form 
from the appearance presented in the 
photograph. A few were quite rebuilt, 
with a four-wheeled bogie in place of the 
single pair of leading wheels. Thirty of 
the “express” goods engines were similarly 
rebuilt, some of the number being the 
“foreign” engines, and one or two so 
transformed may perhaps still be seen on 
the line. Two, at least, were employed 
in shunting work at Liverpool Street 
Station until recently. 

Our record of “ foreign-built ” locomo- 
tives again has to bridge a considerable 
lapse of time. In 1881 there was a new 
importation from America, though on this 
occasion it was a single spy, not a battalion. 
Forty-nine years previously, Matthias W. 
Baldwin built at Philadelphia the first 
engine of the long series which has since 
been associated with the Baldwin Loco- 
motive Works in that city, now under 
the proprietorship of Messrs. Burnham, 
Williams & Co. March, 1880, saw engine 
“No. 5000 turned out from those famous 
works, and it was, appropriately enough, 
an engine of somewhat novel design. 
Contrary to the prevalent American 
custom, this locomotive had only a single 

D 
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SIX STANDARD EXPRESS PASSENGER LOCOMOTIVES BUILT FOR THE GREAT EASTERN RAILWAY 


BY MESSRS. SCHNEIDER AND CO., OF CREUSOT, IN 1865. 


pair of driving wheels, with a leading 
four-wheeled bogie and a pair of small 
trailing wheels under the firebox. An 
ingenious arrangement of levers, actuating 
the springs of the driving and trailing 


wheels, allowed the engine-driver at 
will to alter the weight on the driving 
wheels from a normal amount of about 
154 tons to a maximum of 20 tons, so as 
to vary the weight available for adhesion 
according to the load to be drawn. An- 
other novelty, more particularly as regards 
this country, was the adoption of a Wootten 
firebox, more than double the width of an 
ordinary firebox, and consequently extend- 
ing right over the trailing wheels on either 
side. When built, this locomotive was 
intended to work a fast service of trains 
on the Philadelphia and Reading Railroad, 
between Jersey City and Philadelphia, 
89°4 miles, in 90 minutes, and it was de- 
livered to that railroad company with the 
running number 507 on it. In practice, 
however, it failed to keep time on this 
schedule, its quickest journey with four 
cars being 98 minutes, and with five cars 
100 minutes, and it was not accepted. 


Being thrown on the builders’ hands, it 
was subsequently purchased by the Eames 
Vacuum Brake Co., and was fitted with 
that speciality. It was then taken to 
pieces and sent across the Atlantic to 
England, there to be rebuilt and employed 
as a sort of commercial traveller for that 
brake. To enable it to run on British 
railways, with their smaller “loading 
gauges”—or clear height and width of 
bridges, tunnels, stations, and other per- 
manent works—sundry changes had to be 
made, such as shortening of the chimney, 
a reduction in the height of the lamp and 
whistle, and an alteration in the shape of 
the cab. Even then it was of extreme 
dimensions, and on arrival an English 
engine-driver was killed on the engine. 
He was looking out of the cab at the time, 
and through a momentary but fatal forget- 
fuiness of the extra width of the engine as 
compared with those to which he was 
accustomed, his head came into contact 
with a signal post. The locomotive, now 
christened ‘“ Lovett Eames,” arrived in 
this country early in 1881, but was not 
put together until February, 1882, when it 
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issued from the “shops” of the Lancashire 
and Yorkshire Railway at Miles Platting 
in the form shown in the accompanying 
photograph. On March 15th of the same 
year it ran its first trip in this country, 
with a train from Manchester to Leeds and 
back, and subsequently it made a number 
of journeys on the Lancashire and York- 
shire and Great Northern Railways. But 
it was never put to regular work. In July, 
1882, it was exhibited at the Alexandra 
Palace, and at the close of the exhibition 
it was stabled on the Great Northern 
Railway at Wood Green. During 1883 
it was mostly sheeted down under a tar- 
paulin, and in 1884, after various fruitless 
efforts to find a purchaser, it was broken 
up, all that remains of it to-day being the 
bell, which hangs over the door of the 
Great Northern Locomotive Office at 


King’s Cross, still with the name “ Lovett 
Eames ” inscribed on it. 

Another interval of about fifteen years 
brings us to another foreign invasion, 
though this time not on any ordinary main 
line. The railway up the steep ascent of 


Snowdon, which was begun early in 1895, 
is worked on what is known as the Abt 
system, with rack-rails for the communi- 
cation of the driving power of the loco- 
motive ; and, naturally, the employment 
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of this system, in conjunction with a 
constantly inclined road-bed, calls for the 
use of specially designed locomotives. 
While it is possible that the engine-power 
could have been supplied by British in- 
dustry, the engines were, as a matter of 
fact, ordered from the Swiss Locomotive 
Works Co., of Winterthur, whose name 
is particularly associated with engines 
of this type. As can be seen from 
the accompanying illustration, even 
in external appearance these engines 
are of a distinctly novel character, one 
noteworthy feature being a general slope 
of boiler and fittings to counteract the 
incline on which the engines work. The 
gauge of the railway is 2 ft. 7} in., and the 
engines, which each run on six wheels 
on the ordinary metals in addition to 
the cogged wheels which engage in the 
supplementary rack-rail, weigh, in full 
working order, with a supply of 440 
gallons of water and a half ton of coal, 
about 16} tons. A trial trip on the new 
line was run on January 8th, 1896, when 
each single journey up and down the 
mountain occupied about one hour. 
Shortly afterwards the line achieved un- 
enviable notoriety, at Eastertide of the 
same year, by an unfortunate accident, 
thought to be due to a defect in the road- 
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bed. ‘The service was not resumed for a 
twelvemonth; but since that date there has 
been no repetition of the initial disaster. 
The next importation was also made 
on account of a narrow-gauge line—the 
little 1 ft. 114 in. railway connecting 
Lynton with the great through route at 
Barnstaple. A British firm supplied one 
locomotive for this diminutive line, and 
another was ordered from the Baldwin 
Locomotive Works. The American loco- 
motive is a particularly “pretty” little 
engine, and while built on so reduced a 
scale for so narrow a gauge it yet is so 
beautifully proportioned as to present in 
reality a miniature reproduction of a 
normal-gauge locomotive. Speaking gene- 
rally, British engines built for narrow- 
gauge railways are frequently uncouth 
and lacking in a sense of due proportion, 
some parts being incapable of reduction 
in relation to others. The same rule 
holds good in this instance, no doubt, 
but it cannot be disputed that the Ameri- 
can scheme of design seems to render 
this necessary distortion far less apparent, 
if not quite indistinguishable. The “Lyn,” 
which is here illustrated, is an eight- 
wheeled engine of what is technically 
known as the “double-ender” type, and 
it has four coupled wheels of the small 
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diameter of 2 ft. 9 in., driven by a pair 
of outside cylinders each measuring 1o in. 
in diameter with a stroke of 16 in. The 
weight of the engine, all told, with about 
a half ton of coal in the bunker and 800 
gallons of water in the two side tanks, is 
just over 20 tons, and it measures, in its 
extreme dimensions, 26 ft. 10 in. long 
by 6 ft. 6 in. wide by g ft. high. It will 
be noticed that, in accordance with 
American practice, a “ cowcatcher” is 
fitted at each end of the locomotive, so as 
to clear the track of obstructions which- 
ever way the engine may be running. The 
“Lyn” was put to work about the middle 
of last year. 

We now come to the most serious incur- 
sion of “foreign-built” locomotives. It 
is commonly said that the newly-opened 
Great Central Railway is mainly respon- 
sible for the recent wholesale ordering 
of engines from America, in consequence 
of the southward extension of what was 
formerly the Manchester, Sheffield, and 
Lincolnshire Railway requiring that many 
of that Company’s engines, hitherto em- 
ployed in working through goods traffic 
on “foreign” lines, should be restricted 
to the newly-christened Company’s own 
metals for the future. However that may 
be, the fact is sufficiently obtrusive that 


THE “ LOVETT EAMES” BUILT BY THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A., AND SENT 
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ONE OF THE RACK-RAIL (ABT SYSTEM) LOCOMOTIVES BUILT FOR THE SNOWDON RAILWAY BY THE 
SWISS LOCOMOTIVE WORKS, OF WINTERTHUR, IN 1895. 


Great Great 


the Midland, 
Central, Barry, and other. railways, are 
now engaged in obtaining goods locomo- 
tives from American firms of builders. 
The Midland Railway led off with an 
original order for ten engines from the 
Baldwin Company, and ten from the 


Northern, 


Schenectady Company. The order to 
the former was subsequently increased to 
thirty. Following this example, the Great 
Northern Railway placed an order for 
twenty engines with the Baldwin Com- 
pany, and, almost immediately afterwards, 
the Great Central Railway followed suit 
with a similar number. Then the Barry 
Railway Co. divided an order between the 
Cooke Locomotive Works, of Paterson, 
N.J., and a Litge firm; and at the 
moment of writing there are rumours of 
still further orders going across the 
Atlantic. Altogether, not far short of 
100 locomotives have been put in hand 
by American firms for British railways 
during the last few months. 


According to the statement made by 
the Chairman of the Midland Railway 
Company earlier in the year, the reason 
for giving orders away from this country 
was a question of time. only, not of cost 
or any other factor, and at the risk of 
repeating well-known arguments, Sir Ernest 
Paget’s words may be quoted here. Speak- 
ing on February 17th last, he said: “We 
have at present 170 engines ordered in 
England. The orders commenced in 
December, 1897. The first engines were 
to be delivered in July, 1898, at so many 
per month, and if that delivery had gone 
on properly we should now have 48 of 
those engines. We have not received one. 
The last order we gave, in December. 
1898, was for 20 engines at a very large 
cost, and we could not get even the 
promise of one engine for 15 months, and 
that order will not be completed until 
May, 1900. Now, gentlemen, engines are 
a necessity to us: we must have them. 
Therefore, we determined to send for 
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tenders from two firms in 
America, one the Baldwin and 
the other the Schenectady 
Works, and we received offers 
from them. In one instance 
the delivery was to be in ten 
weeks from the time that they 
received all the drawings and 
other data, and in the other 
case shipment from America 
in four months—ten engines 
from each—so that, you see, 
while we cannot get an engine 
promised in England in fifteen 
months, we can get twenty 
engines from America in four. 
I do not think we require 
further justification, and, think- 
ing so, we have doubled the 
order to one of those firms.” 
The order has since been still 
further increased, as already 
noted, and other lines have 
followed suit. At the same 
time, now that these engines 
to supply the present urgent 
necessity are in course of 
delivery, it is very satisfactory 
to note that the Midland Com- 
pany has given a new and 
substantial order to home manu- 
facturers for future supplies. 

Of these various orders, the 
earliest has already been fully 
executed, the Midland Railway 
Company having received de- 
livery of a batch of ten loco- 
motives from the Baldwin 
Locomotive Works. This vast 
establishment, it may be men- 
tioned in passing, turned out 
an average of two-and-a-half 
engines per working day during 
1898, and according to present 
indications this output bids fair 
to be completely out-done in 
the ‘course of the present year. 
As can be seen from the ac- 
companying illustration, which 
has been supplied by the courtesy of _ tives of the firm’s “standard” pattern, 
the builders, these engines have no great the only modifications being that they 
affinity with the “Standard” goods en- are somewhat smaller throughout than a 
gines on the Midland Railway. They representative American goods engine of 
are, in fact, typical Baldwin locomo- the same type, and one or two slight 
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MOGUL” FREIGHT LOCOMOTIVE BUILT FOR THE MIDLAND RAILWAY COMPANY BY THE BALDWIN 


LOCOMOTIVE WORKS, OF PHILADELPHIA, U.S.A., IN 1899. 


changes in the materials or methods of 
construction, effected in deference to 
British ideas. As regards size, all our 
readers may not be aware that American 
engines are not infrequently 15 ft. high to 
the top of the chimney, and 1o ft. wide, 
while over here the extreme dimensions 
are limited to a maximum of 13 ft. 6 in. 
and about 8 ft. 6 in. respectively, and 
in addition the nature of platforms and 
other structures impose other limitations 
which do not similarly fetter Transatlantic 
designers. 

In general appearance, neither the 
Baldwin nor the Schenectady locomotives 
bear much resemblance to the standard 


deference to British practice. 
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Midland goods engine, being both of the 
“Mogul” type, with outside cylinders, 
six-coupled driving wheels, and a leading 
two-wheeled truck, or eight wheels in all. 
This isa class of engine which has hitherto: 
been a stranger to British metals, if we 
except a batch of fifteen locomotives built 
for the Great Eastern Railway Co. by 
Messrs. Neilson & Co., about twenty 
years ago—all of which are now broken 
up. The Baldwin engines are, in fact, 
American throughout, save only for some 
few details, specially stipulated for, in 
For ex- 
ample, the inside fire-box and the boiler 
tubes are of copper, instead of being made 
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of steel, as is customary over the water ; 
and it was furthermore provided that the 
wheels, injectors, steam-sanding apparatus, 
water-gauges, and smoke-box doors should 
be of standard Midland design, and that 
the engines should be fitted with the 
combined steam and vacuum brake used 
on that railway. Otherwise, the builders 
had a free hand, and employed all the 
features peculiar to American practice, 
including the spacious cab and raised 
running-board alongside the boiler, the 
bar-frame and outside cylinders, with 
slide-valves on top, and actuated by means 
of rocking shafts, and the eight-wheeled 
double-bogie tender. It should be noted 
that what appears to be the foremost of 
two steam domes is in reality the sand- 
box. 

The Schenectady engines, of which 
the accompanying illustration—provided 
through the courtesy of the builders— 
will give an excellent idea, follow much 
more closely the external appearance of 
the ordinary Midland stock, and might 
almost pass for Mr. S. W. Johnson’s own 
design for a “Mogul” engine. The 
chimney, steam-dome, and_safety-valve 
casing, the sand-boxes, and the six- 
wheeled tender, are practically copies of 
Midland practice, and it is only by a 
closer inspection that the American 
features are discovered. But, in reality, 
these engines are in general design 
quite as Transatlantic as the Baldwin 
locomotives. 

It is noteworthy that in neither case, 
however, can these foreign importations 
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be said to represent fully the country of 
their origin, any more than their adopted 
land. American practice of the present 
day has arrived at a generosity of dimen- 
sions far beyond anything that could be 
attempted in this country with our puny 
loading-gauge. Nor, may it be said, have 
we any use for the huge freight-engines 
which on the other side of the Atlantic 
haul trains of cars weighing, loaded, any- 
thing from 2,000 tons upwards. To em- 
ploy one of these monsters on British 
goods traffic would be well-nigh equiva- 
lent to harnessing a shire horse ‘to a 
suburban butcher’s delivery-cart. So that 
current American practice had, in this 
instance, to be reduced to a miniature ; 
a fact which should be considered in 
making any future comparison of the 
working of the ‘‘ Moguls” with the stand- 
ard Midland engines they are intended to 
rival. In the one case we have a type 
which, in the course of years, has been 
perfected until it is very closely adapted 
to the duty it is set to perform. In the 
other case we have first-class and widely- 
experienced firms designing locomotives 
considerably different from the practice to 
which they are accustomed, their only 
guide being certain details as to the gross 
weight and dimensions permissible, and 
the average duty to be performed. In 
this connection it will, doubtless, be in- 
teresting to place side by side, in parallel 
columns, the leading dimensions of a 
Midland standard “ Express Goods,” and 
the Baldwin and Schenectady engines 
respectively. 


SCHENECTADY. 
18 in. 
24 in. 
60 in. 
544 in. 
160 Ibs. 
244 

11 ft. o in. 
18 in. 
126°46 
1128°87 
1255°33 
16°6 ee 
Cwts. Qrs. 
44 15 0 a a. 
6 63.6 — 39 14 2 
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3900 3250 


BALDWIN. 
18 in. 
24 in. 
60 in. 
56 in. 

180 lbs. 
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At the moment of writing, the Midland 
Railway has received delivery of the 
Schenectady engines and of the first batch 
of the Baldwins, and the Great Northern 
Railway has also received the engines 
ordered from the latter firm. The other 


orders will no doubt follow in due course, 
and with equal punctuality, and to that 
extent the various railway companies con- 
cerned are sufficiently justified in their 
unusual and much-criticised giving of sub- 
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stantial orders away from this country. 
To enter into the question as to why it 
should have been necessary to go abroad 
at all in this wholesale fashion would be 
to open up a matter which cannot be 
dealt with in this article. 

The illustrations of the two Great 
Eastern engines, the “Lovett Eames” 
and the “Snowdon,” are from photo- 
graphs published by Mr. F. Moore, of 
South Place, Finsbury, E.C. 
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By FREDERICK GROVER, A.M.I.C.E., M.I.M.E. 
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R. FREDERICK GROvER, A.M.I.C.E., M.I.M.E.- 

Consulting Engineer, of Greek Street Chambers, 

Leeds, was educated at the City of London School, 

after leaving which he attended the classes at the 

Crystal Palace School of Engineering, where he 

headed the lists in mechanical design and in surveying 

and levelling. He was afterwards admitted to the 

Engine Works of Messrs. Galloway, of Manchester. 

Subsequently he was engaged with Messrs. Humphrys 

Tennant & Co., as assistant in the departments of 

Mr. A. Langton and Mr. Soper, R.N. He afterwards 

went to Messrs. W. H. Allen & Co., and from there 

to Messrs. Thomas Green & Sons, Leeds. In 1893 

Mr. Grover was appointed to the Engineering Staff of 

the Yorkshire College (Victoria University), Leeds. 

During the last six years he has devoted his energies 

to the economics of Power Plants, and in this con- 

nection has conducted a number of experiments on 

combustion in smokeless furnaces, on steam boilers, 

and on steam, gas, and oil engines. His experiments. 

on the influence of the products of combustion in the economics of the gas engine are published in 

his book on ‘‘ Modern Gas and Oil Engines.’’ Mr. Grover has also devoted much time to the 
design of automatic machinery for specific processes in manufacturing industry. 


N May, 1892, Mr. Willson, a Canadian 


one will question the brilliance of the 


chemist, produced calcium carbide 
in large quantities, and at a price 


which permitted the use of this 
substance for the generation of acetylene 
gas for industrial processes. Since that 
time several large works have been erected, 
and more are being added to their number, 
for the extended manufacture of calcic 
carbide. The light-emitting properties of 
acetylene as compared with the batswing 
coal-gas flame suggested great possibilities 
for its use as a domestic illuminant. With 
a view to developing such possibilities a 
great number of acetylene generators have 
been devised which are intended to be 
safe and automatic in action. While no 


acetylene flame, many object to its use 
in confined spaces because of the im 
purities which vitiate the atmosphere in 
which the acetylene burns. In order 
that this objection may be overcome, 
either the carbide must be purer than is 
now usually sold, or the simple generating 
plants must be supplemented by purifiers, 
through which the gas must pass before 
its combustion. The popularity of the 
gas as a lighting agent may be some- 
what checked by these considerations, 
and it is with a view of stimulating its. 
use in another direction that these notes 
have been written. 

The mechanical details of the internal 
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combustion engine have now crystallised 
into a standard form, perhaps not yet 
final, but sufficiently permanent to warrant 
the assumption that no radical changes 
are imminent. This being so, the ques- 
tion at once arises: How far is acetylene 
gas suitable as a working agent in an 
ordinary gas-engine ? So far, those who 
have led the development of this gas as 
an illuminant have met with difficulties in 
two directions. On the one hand, they 
observe the difficulty of providing burners 
which do not become choked by carbon 
deposits : on the other hand, they have 
evidence of the destructive explosive force 
of the gas. The application of acetylene 
to the production of motive power should 
not be deterred by such experience, for 
the conditions of combustion are widely 
different, and in the gas-engine are such 
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as to guarantee the complete combustion 
of the gas, and the consequent free- 
dom from carbon deposit in the cylin- 
der. The explosive force is determined 
by the proportion of gas to air in the 
cylinder, and this has been found to be 
easily governable. There is every reason 
to believe that acetylene will be used as 
a fuel for gas-engines, with what advantages 
we shall endeavour to point out. 

When a pound of calcium carbide (a 
substance much resembling the appear- 
ance of road-metalling) is placed in water 
a violent ebullition of gas takes place, 
and a local rise of temperature is observed. 
The softening crust of the carbide then 
falls away, giving the water access to the 
interior of the carbide, which is in turn 
attacked with the further ebullition of gas. 
This action continues until the whole 
crumbles away as a 
white substance. This 
is slaked lime, and its 
presencein the generator 
is sometimes a source 
of inefficiency. For it 
will be apparent that 
should the carbide be- 
come coated with the 
lime, the free generation 
of the gas is impeded 
by insufficient water 
supply. In some in- 
stances the yield of gas 
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may be as low as 3} cu. ft. per pound instead 
of 5 cu. ft. In the former case the 
carbide is removed with the lime, and is 
wasted. When the generator is working 
efficiently, the weight of lime to be re- 
moved will be a little more than the 
original weight of carbide. 

f 4Thus it will be seen that the generation 
of acetylene is a very simple matter. Not 
only is the weight of carbide compared to 
the volume of gas a small item, but the 
safe and convenient form in which it is 
procurable alike renders it a most suitable 
substance for self-moving carriages. The 
form of generator—a question into which 
we cannot at present enter—is of vital 
importance, and its choice must depend 
upon the circumstances under which the 
generator is to work. When carried upon 
a motor vehicle, for instance, the carbide 
must be supported, so that its residue is 
prevented from shaking 
into the passages of the 
generator: on the other 
hand, the shaking of the 
vehicle might increase 
the efficiency of the 
generation by freeing 
the carbide from its 
crust. Such are the 
points which must be 
kept well in mind 
by the designers of 
generators for use in 
motor cars. 

One is 

asked, what 
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alterations 
needed to con- 
vert an ordinary 
gas engine into 
an acetylene 
motor. To 
answer this 
question we 
must enquire 
into the behav- 
iour of acety- 
lene when 
mixed with va- 
rious propor- 
tions of air, and 
determine the 
pressure with 
such proportions. The author has re- 
cently undertaken a series of experi- 
ments to ascertain upon a large scale 
what pressures are deéveloped with 
various proportions of acetylene; the 
approximate time from the instant of 
ignition to that of maximum pressure. 
These experiments were conducted in a 
vessel of one cubic foot capacity. Before 
driving the gas into the cylinder, it was 
rinsed with pure air, and then a known 
volume of gas passed over into the 
explosion cylinder. In many of the 
experiments the products of combustion 
were analysed. ‘The mixture was stirred 
and ignited by an electric spark struck in 
the centre of the gases. The pressures 
were recorded ona Crosby indicator, made 
to inscribe upon a drum revolving at a 
known speed by clockwork. A constant 
peripheral speed of the drum was obtained 
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that no ignition took 
place when the elec- 
tric arc was struck 
within the mixture. 
The proportion of 
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by causing it to rotate a watch in the 
opposite direction to that of the centre- 
second hand. A light mirror was attached 
to the axis of the hand, so that the image 
of any distant object might be observed. 
In this way it was found possible to 
regulate the speed of the recording drum 
until the image reflected in the mirror 
became stationary. The optical multipli- 
cation thus afforded the observer, compen- 
sated for the errors involved in the slow 
rotation of the watch as compared to that 
of the drum, to which it was geared by 
means of a worm and wheel. 

Three series of experiments were made 
with this apparatus. In the first series, 
known volumes of acetylene were displaced 
into the cylinder and allowed to diffuse for 
ten minutes. This operation was assisted 
by rotating a wing keyed to a spindle 
passing through a stuffing-box in the 
cylinder walls. In this series the pressure 
before ignition was atmospheric ; but in 
the second and third series the pressure 
before ignition was raised by means of an 
air pump to 15 and 30 pounds per square 
inch above that of the atmosphere. 

The former publication of disastrous 
explosions _ with 
acetylene gas en- 
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acetylene was then 
gradually increased, 
until it existed in 
the ratio of 1 of 
acetylene to 18 of 
air. This mixture 
fired, and developed 
a pressure of 50 lbs. 
per square inch above the atmosphere. 
Weaker mixtures were attempted several 
times, but with no success. 

The inferior limit of explosibility of a 
mixture at atmospheric pressure is of 
importance as affecting the public danger 
in cases of leakage. In this connection it 
may be repeated that coal gas at atmos- 
pheric pressure is explosive in the propor- 
tion of 14 to 1 of gas. It has been said 
that mixtures of 24 to 1 of gas have been 
ignited, but in such alleged instances it is 
highly probable that owing to slow diffusion 
in the region of the igniter the mixture has 
been very much stronger than was supposed. 
Comparing the figures, it is obvious that the 
leakage of small quantities of acetylene 
from a generator placed in an ill-ventilated 
cellar would more readily lead to the 
formation of ‘an explosive mixture than 
would be the case with coal gas. 

The question of diffusion also bears. 
upon the use of acetylene in combustion 
engines. It is very generally believed that 
the diffusibility of a gas is measured 
directly as the square root of its density, 
and that coal gas, following this law, and 
being composed of about 50 per cent. 
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gendered some 
feelings of trepida- 
tion, and the au- 
thor deemed it 
advisable to com- 
mence his experi- 
ments with very 
weak mixtures. 
So weak indeed 
were the mixtures 
first attempted, 
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hydrogen, will diffuse much more rapidly 
than acetylene. The rapid diffusion of 
coal gas is somewhat discredited by the 
following experiment. A cylinder of about 
one cubic foot capacity and about three 
feet long was placed in a vertical position, 
and a measured volume of gas injected 
slowly at the bottom of the cylinder. 
Samples of gas were collected alternately 
from the bottom and top covers, and 
analysed for oxygen. It was found that 
the coal gas ascended and lodged beneath 
the top cover, displacing therefrom all the 
air, without any diffusion whatever. From 
several analyses made at regular intervals 
of times, it was determined that the 
diffusion was complete in about one and 
a-half hours—a lapse of time very different 
to that usually supposed. Experiences 
with an ordinary gas engine, in which the 
ignition tube was placed about half-way 
down the cylinder, rather confirm this. 
It is frequently found that when a pump, 
self-started, is put in action, that the first 
attempts fail to ignite the charge. Surely 


this is due to the gas rising as illustrated 
in the experiment alluded to, and lodging 


at the upper region of the cylinder. With 
respect to the comparative diffusibility of 
acetylene and coal gas, it has been the 
experience of the writer, after making 
hundreds of explosion experiments on 
ordinary coal gas, that there is, if any 
difference at all, a greater difficulty in 
bringing about the diffusion of coal gas 
than there is of acetylene. The alleged 
difficulty of getting acetylene to diffuse, 
may have deterred many from making 
experiments in their gas engines with this 
gas, but in the opinion of the writer this 
difficulty is quite without foundation. 

Passing on to experiments made at more 
than one atmosphere initial pressure, it has 
been found that the inferior limit of 
explosibility is reached at a mixture of 21 
to 1, when the initial pressure was 15 
pounds above atmosphere, but that the 
limit was increased to 30 to 1 when the 
initial pressure reached 30 pounds per sq. 
in. It is likely that, with still higher 
initial pressure, the limit might reach 37 
to 40 to 1, but the author has no direct 
evidence that this would be so. 

The mixture recommended by the 
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writer is about 27 to 1. So far as these 
experiments have gone, there is ample 
proof that acetylene is a far more efficient 
gas for the purposes of motive power than 
any gas yet introduced upon a commercial 
scale. 

The diagrams published herewith afford 
at a glance a comparison between the 
pressures developed with mixtures of 
acetylene and air and mixtures of coal gas 
and air. The advantages which appear 
most strikingly in favour of acetylene are, 
rst, that the pressures are from twice to 
three times as great as with the same 
mixture of coal gas ; 2nd, that very weak 
mixtures of acetylene and air give higher 
pressures than strong mixtures of coal gas; 
3rd, that the time of inflammation is very 
much less than with coal gas. 

With regard to the first point men- 
tioned, it has been urged that the great 
pressure likely to be set up by a strong 
charge being drawn into a motor cylinder, 
is a dangerous factor. No doubt, if 
this. be not guarded against, the motor 
might suffer. In order to prevent such 
action, the gas inlet pipe should be limited 
in bore, or, preferably, the volume of gas 
supplied to the engine per stroke should 
be limited by an arrangement capable 
of letting through only a maximum 
measured volume of gas to the cylinder. 
It is to be feared that the ordinary govern- 
ing arrangements as applied to a gas engine 
would not have sufficient control of the 
gas supply. It is well known that a heavy 
charge frequently follows a series of cut- 
outs in a gas engine, and if such were to 
take place with acetylene as the working 
agent the results might be very disastrous. 

The writer believes that the mechanical 
difficulties of providing a positive check 
on the gas are not difficult, and that any 
acetylene motor should be provided with 
such. 

The fact that very small volumes of 
acetylene are sufficient to form a charge 
can only be regarded as an offset to the 
price of the gas. The price of calcic 
carbide per ton is about £20, and under 
the very best conditions the cost of work- 
ing a motor cannot be less than 24d. per 
indicated horse power per hour. Hence, 
although weak mixtures may be used, the 
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acetylene motor will be regarded as an 
expensive luxury for some time to come. 
The time of inflammation of the gas 
has an important bearing upon the 
efficiency of motors. In the motor 
cylinder there are three distinct periods in 
the process of combustion which influence 
the heat efficiency. The first is divided 
from the second by the instant at which a 
portion of the charge ignites either by the 
passage of an electric spark or by the 
familiar hot tube. The next well-defined 
period is the time taken for the inflamma- 
tion to spread through the whole charge ; 
during this time the pressure rises to a 
maximum ; then follows the period of 
complete combustion, and, lastly, the 
expansion of the gases. Now, when a 
motor is run at excessive speed it may 
happen that the time of inflammation 
exceeds that of one piston stroke. Such 
condition must lead to waste, and it is 
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found more economical to limit the speed 
of the engine. The other extreme 
namely, when an engine is run at a 
very low speed—involves waste, inasmuch 
as the excessive time allowed per piston 
stroke permits of the cooling of the gases 
by long contact with the cylinder walls. 
It is evident that the faster a motor may 
be run, provided that due expansion of the 
gases is possible, the greater will be the 
heat efficiency of the motor. It is from 
this point of view that we anticipate in the 
acetylene motor the most efficient heat 
engine yet known. 

To make an acetylene motor quite self- 
contained, the ignition tube must be 


heated by means of an acetylene burner. 
There is no difficulty in this. The ignition 
temperature of acetylene is about goo deg. 
Fahr., whereas the ignition temperature of 
hydrogen—-the most easily ignited con 
stituent of coal gas—is 1124 deg. Fahr. 
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Modern Appliances 
in Gas Manufacture._< 
By G. E. STEVENSON, M.I.C.E. 


PART I.-STOKING MACHINERY. 





(Continued from page 462.) 


HE drawing machine consists of a 

beam carrying two horizontal cylin- 

ders, one for driving in the rake 

and the other for drawing it out, 
the action being similar to that of the 
charger ; but in the case of the drawer 
the larger cylinder is required for with- 
drawing the rake together with the 
coke. The lever actuating the valve 
for working the rake is attached to the 
beam in such a manner that the move- 
ment which sets the valve for pushing in 
the rake at the same time depresses the 
back end of the beam, allowing the rake 


to rise and pass over the coke. The 
reverse movement elevates the back end 
of the beam, allowing the rake to drop 
into the coke. Only a portion of the 
coke is drawn at each entry and with- 
drawal of the rake, which is made to 
enter further into the retort at each suc- 
cessive stroke. 

The water pressure is communicated to 
the machine through flexible hose-pipes 
fixed to travelling carriages running on 
bars, secured either to the walls of the 
retort-house or the tie-rods of the roof. 
A duplicate set of pipes is provided for 





FIG, 11.—FOULIS-ARROL HYDRAULIC DRAWING MACHINE. 
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FIG. 12,—FOULIS-ARROL HYDRAULIC CHARGING MACHINE. 


the return water from the charging- 
machines. The connection with the 
machines is made by swivels, similar to 
those used for connecting fire-hose. 

In Mr. Foulis’ new arrangement the 
coal is stored in large hoppers fixed over 
the centre of the retort bench, and pro- 
vided with shoots at either side for filling 
the hoppers on the charging machines. 
The coal is previously broken and elevated 
into the storage hoppers. 

An addition to the charging machine 
has quite recently been made in the shape 
of an elevator attached to the machine 
itself, which picks up the coal from a con- 
tinuous bunker behind the machine, thus 
dispensing with the necessity of previously 
elevating the coal into storage hoppers. 
This arrangement is, however, only appli- 


No. 5. 


cable for coal that is sufficiently small to 
require no breaking. 

The mechanism of the Foulis-Arrol 
Stoking machines is of a very superior 
class and well adapted for its purpose. 
Rapidity of movement is combined with 
strength and compactness. This machi- 
nery has been introduced into the works 
of the three Metropolitan Gas Companies. 
It is in use throughout the gas works of 
the Glasgow Corporation, also in the Bir- 
mingham Gas Works, and in several gas 
works of less magnitude in other towns. 

By the introduction of stoking machi- 
nery in gas works the labour expenses en- 
tailed in gas manufacture have been much 
reduced. The work is also made more 
tolerable for the workmen. Although the 
men are still exposed to the heat and 
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smoke inseparable from the operations of 
gas making, they are relieved of the ex- 
hausting work of lifting tons upon tons of 
coal and throwing it into the retorts and 
dragging therefrom the coke. Under the 
old system of drawing and charging by 
hand, each stoker was expected to handle 
three tons of coal during his day’s work 
and to remove the resultant coke. He 


IG. 13.—-HYDRAULIC MOTOR ON FOULIS-ARROL CHARGING MACHINE, 


had also to attend to two furnaces. For 
each bed, or oven, of seven retorts} one 
man per diem of 24 hours was employed, 
the hours of work being from 6 a.m. to 
6 p.m. for the day shift, and from 6 p.m. 
to 6 a.m. for the night shift, the men 
on each shift taking charge of two ovens, 
or 14 retorts each. With the modern 
stoking machinery one drawing and one 
charging machine will draw and charge 
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from goo to 1,000 retorts in the 24 hours ; 
that is to say, they will put in 1,000 
charges of 3 to 4 cwts. each and withdraw 
the coke. This means the manipulation 
of some 175 tons of coal and r1o tons of 
coke—together, 285 tons of material. 
As the hours of labour for gas workers are 
now usually eight, with three shifts in a 
day, it follows that six men are employed 
in directing one pair of ma- 
chines during 24 hours. ‘These 
men require six assistants to 
open and close the _ retorts. 
Twelve firemen would be re- 
quired to attend to the furnaces, 
and, if no mechanical arrange- 
ments are provided for remov- 
ing the coke, twelve men will 
be employed to wheel it out 
of the retort house, slake it, 
and tip it in the yard. A few 
extra men will be needed to 
clean the ascension pipes which 
convey the gas from the retorts, 
and do other odd work, and 


there will be three engine-men 
wanted, one on each shift, to 


the hydraulic or 
engines, and 
conveyors, 


look after 
air-compressing 
the elevators and 
etc. 

Altogether about forty-five 
men will be the number em- 
ployed for the carbonising work 
which one set of machines 
can comfortably undertake. 
The weight of coal will work 
out to 4 tons per man for 
eight-hour shifts, or 6 tons 
per man if twelve-hour shifts 
are in vogue. 

It is generally agreed that 
the saving in wages effected 
by the adoption of stoking 
machinery amounts to a sum equal to 
1s. 3d. per ton of coal carbonised. The 
work of drawing and charging each retort 
is accomplished in a shorter space of time 
than under the old system, and the duty 
percentage of the retorts is higher both 
in point of time usefully occupied and in 
weight of material carbonised. 
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PART II—INCLINED RETORTS, &c. 


A new method of building retort- 
settings has, during the past eight years, 
come into vogue, designated “The In- 
clined Retort System.” 

On this system, the retorts are no 
longer placed horizontally, but are set at 
an angle varying from 28 to 34 
degrees from the horizontal. 

The object aimed at in setting 
retorts at an angle is to enable 
them to be charged and dis- 
charged by gravitation. The 
coal, instead of being deposited 
in the retorts by means of a 
scoop, or pushed into them by 
mechanical force, is allowed to 
slide into them from. the upper 
end, and the coke is allowed to 
slide out at the lower end. 

The angle at which the retorts 
are set is determined in ac- 
cordance with the known pro- 
perty of solids to assume a 
position of rest at a certain angle 
so soon as the impetus due to 
the momentum acquired by its 
own weight, after it has once 
been set in motion, is expended. 

This angle, called “‘the angle of 
repose,” differs for different ma- 
terials, and must be determined 
by experiment. In the case of 
‘coal the angle varies within cer- 
tain limits, owing to the varying 
physical constitution of the coal 
and its behaviour under the 
process of carbonization. Cer- 
tain coals of a_ bituminous 
character become pasty when 
undergoing distillation. Coagu- 


extent, may be distilled in retorts set at 
a steeper angle with advantage. 

The inclined system of retort setting is 
the invention of a Frenchman, Monsieur 
Coze, the gas engineer at Rheims. Since 
its introduction into England, the method 














lating into a tarry mass in the FIG. 14.—INSTALLATION OF INCLINED RETORTS, GAYTHORNE STATION, 


initial stage of carbonization, 

they are no longer able to retain 

their position on an inclined plane the 
angle of which is sufficiently flat to enable 
them to do so when cold. _ For such coals 
an angle of 28 or 29 degrees is most suit- 
able, and the deposition of the coal in the 
retort must be brought about by giving it 
a greater impetus than would be necessary 
were a steeper angle used. Other coals, 
not changing their condition to the same 
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of applying this principle has undergone 
improvements which have rendered it 
more practical and more suited to the 
manufacture of gas on a large scale. At 
the present day most inclined retorts in 
this country are set an angle of 31 or 32 


degrees. Their length is generally 20 ft., 
but in some of the smaller installations it 
is 15 ft. The inclined retorts are heated 
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SECTIONS OF INCLINED RETORT SETTING 








—— SECTION -ON-LINE: K— —SECTION-ON LINE N—— 


in the same manner as horizontal retorts, ends of the retorts are situated, and the 
by regenerator furnaces, the furnace being heat rising to the higher portion of the 
fired at the front side, where the lower retorts at the back. 
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The inclined retort system involves the 
raising of the coal to the high level at the 
back of the retorts and the provision of 
mechanism for delivering it into the re- 
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torts in such a manner that it will pour 
into the retort in a continuous stream, 
filling the retort with a uniform layer of 
coal from the bottom to the top. 

Hence the introduction of this system 
has given rise to an elaborate develop- 
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ment of coal-conveying and distributing 
apparatus. ‘The coal must first be broken 
into small pieces, because large lumps 
cannot be picked up by the elevators and 
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16.—COAL-CONVEYING PLANT, 
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carried into the conveyors, nor passed 
through the slides and shoots used for 
charging the retorts. Moreover, it is 
found that if the coal be not of uniform 
size its velocity when entering the retort 
cannot be properly regulated, for the 
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METHOD OF CHARGING 


large lumps roll down tfapidly to the 
bottom end of the retort whilst the small 
coal lags behind. 

After being broken the coal requires 
elevating to a height of from 40 to 50 ft. 
above the discharging floor of the retort 
house, in order that it may te stored in 
overhead hoppers, or bunkers, from which 
supplies may be drawn off for charging the 
retorts. 


THE GAYTHORN INSTALLATION, MANCHESTER. 


As an example of the most completely 
automatic plant for dealing with the coal 
to be used in inclined retorts, we may take 
the recent installation at the Gaythorn 
Station of the Manchester Corporation Gas 
Works (Figs. 15 and 16). 

For the reception of the inclined retorts 
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FIG. 18.—FRONT ELEVATION. 


MACHINE RETORTS. 


an old retort house was emptied of its 
contents and the walls raised from 20 ft. 
high to 35 ft. high. The retort bench 
comprises 18 settings of retorts arranged 
in two sections, there being six retorts in 
each setting, 20 ft. long. ‘The settings are 
built up from a basement to ft. below the 
ground level. At the two ends of the 
retort house are two chimneys, with which 
the two sections of the main flue com- 
municate. 

The coal supply for the gas works is 
received on sidings at a level of 30 ft. 
above the ground. Behind an adjoining 
retort house are coal stores, with lines of 
rails overhead for dropping the coal into 
store from the wagons. To one of these 
lines an extension was made, terminating 
where the upper end of a shoot com- 





Modern Appliances in Gas Manufacture. 


mences. The bottom end of the shoot 
communicates with a large main hopper, 
below which is fixed the breaker for break- 
ing up the coal and cannel. The wagons 
are brought directly over the top of the 
shoot and the bottom doors opened, allow- 
ing the coal to fall on the shoot and 
descend into the hopper. After the coal 
has passed through the breaker it is raised 
by an elevator to a height of 46 ft., and 
delivered on a cotton “band” conveyor, 
which is supported on a scaffolding of 
steel uprights and girders, and situated 
parallel to the gable end of the retort- 
house. On this “band” conveyor the 
coal travels along in a perfectly quiescent 
state and in a thin stream, till, at the end 
of it, it falls into the trough of another 
conveyor of a different type, known as a 
‘‘ push-plate ” conveyor. 

The push-plate conveyor is fixed at 
right angles to the band conveyor, and 
passes over the centre of a continuous 
rectangular coal bunker built of steel 
plates and situated above and behind the 
retort bench. In the trough of the push- 


plate conveyor are openings at intervals, 


and as the coal is pushed along by the 
plates, or blades, of the conveyor it falls 
through these openings and fills up the 
bunker, for, when the space under one 
opening is full, the coal is dragged over 
the coal already stored to the next opening, 


and fills in succession the space under 
each opening until the whole bunker is 
full. This is what occurs if the coal is 
allowed to accumulate and is not drawn 
off for use. At the bottom of the bunker, 
however, there is a series of conical pockets 
(Figs. 17 and 18) the pockets being situated 
immediately over the centre line of each tier 
of retorts. The openings in the conveyor 
are over the centre of the pockets, and 
therefore the pockets are filled first, and 
continue to receive and contain coal even 
when the upper part of the bunker is not 
filled. When the pockets and the bunker 
are completely full, the quantity of coal 
stored in them is about 120 tons, or suffi- 
cient for 16 hours consumption by the 
whcle range of retorts. 

In this manner the coal supply is 
automatically conveyed into position for 
charging the retorts, no hand labour being 
required further than to open the doors of 
the railway wagons and tumble the coal 
out of them. When it becomes necessary 
to use coal that has previously been put 
into store, the coal is loaded into small 
tipping trucks, and the trucks are hauled 
to the main hopper, at the side of which 
is a supplementary elevator for raising the 
coal into the hopper. The whole of this 
machinery is set in motion by a 16-h.p. 
steam engine situated in an engine-house 
adjoining the main hopper. 





(70 be continued. ) 
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‘Pneumatic Cools and Appliances. 


By EWART C. AMOS, M.I.Mecu.E. 


PART L—INTRODUCTORY REMARKS—DRILLS— HAMMERS, 


T is very evident that Pneumatic Tools 
have “come to stay,” and at the same 
time are likely to enter into serious 
competition with certain classes of 

belt-driven, hydraulic, and hand-tools. 
But, notwithstanding the rapid strides 
which have taken place of late in the 
adoption of these tools for shop and con- 
structional purposes, it is doubtful whether 
the many advantages to be derived from 
their more extended use are at present 
fully recognised by our engineers. This 
remark may probably call forth some 
adverse criticism, but, whether it does so 
or not, it will be generally admitted that we 
in this country are at present very much 
behind in regard to the manufacture of 
these pneumatic appliances. In making 
this statement it is borne in mind that 
air-compressors, pneumatic riveters and 
large power fixed hammers have been 
successfully built and used here for some 
years past, and that at the present time 
British manufacturers are still engaged on 
the production of these particular ma- 
chines, with satisfaction alike to their 
clients and themselves; but what these 
articles will demonstrate is that the bulk 
of the pneumatic appliances, such as 
drills, hammers, hoists. &c., at present in 
demand, are constructed under American 
patents, and are almost entirely imported 
machines. Competition with the ordinary 
machine tool is chiefly confined to that 
class of tool where portability is essential, 
such as in drilling, rymering, riveting, 
caulking, or beading work in position, in 
ship-building, &c., although there is every 
reason. to expect great extension of the 
application of pneumatic driving to larger 
machines. We have got, moreover, what is 
practically an addition to the recognised 
type of tools, viz., the Pneumatic Hand 


Hammer. As to the saving effected by 
the use of chipping hammers, this is 
immense, and the same remark applies to 
tools for drilling, caulking, &c. ; but a cer- 
tain objection, in the form of consider- 
able vibration, still exists in many of the 
hammers, which makes it difficult to get 
our men to take kindly to them. 

It might be well at the outset of these 
articles to state frankly that the author is 
not an American, nor is he interested in 
any way whatever with either an English 
or American patent or manufacturer of 
these tools, and his object is to place 
before the readers of this Magazine a fair 
and up-to-date representation of some of 
the appliances now in use, illustrating his 
remarks and description by means of 
photos and diagrams. It must be added, 
however, that so rapid is the advance 
being made in the improvements effected 
that it is exceedingly difficult to secure a 
representation of the very latest thing, as 
the makers themselves admit that they 
are at present constantly changing their 
design, and are likely to do so for some 
little time to come. It may be said at 
once that the subject is a big one and 
covers much ground, and whilst it is de- 
sirable to give a fair amount of technical 
description it is not intended that this 
shall become tedious, neither is it possible 
in the space available to minutely de- 
scribe every type of machine. In order 
to conveniently treat with the subject 
under consideration, it is proposed to 
divide it under the following heads :— 

(1) Advantages of compressed air as 
a motive power. 

(2) Pneumatic hammers and kindred 
appliances. 

(3) Pneumatic drills. 

(4) Air compressors. 
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(5) Pneumatic riveters. 
(6) Miscellaneous machines—with a 
consideration of the cost of the 


system. 


ADVANTAGES OF COMPRESSED AIR AS A 
MOTIVE FORCE, 


Under this heading we have to consider 
the advantages of compressed air acting 
direct on the tool through suitable me- 
chanism as compared with steam and 
water motors applied direct or with the 
intervention of belting, &c., and also with 
electricmotors. Inthiscountry we are much 
in favour of steam and hydraulic motors, 
and especially the latter, for the purposes of 
riveting; but even for this it must be 
admitted compressed air possesses advan- 
tages, under certain conditions, that neither 
steam nor water can lay claim to, inas- 
much as the work is not only equal, and 
in many cases better, than with the steam 
or hydraulic power, but the pneumatic 
riveter is both cheaper to work and easier 
to handle, being so much lighter, and, 
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moreover, dispensing with the necessity of 
expensive and cumbersome accumulators, 
expensive piping, &c. When dealing with 
the riveter section, further reference will 
be made to this point. 

Probably the greatest claim that can be 
made in favour of compressed air is the 
great portability permissible in the tools 
to which it can be applied. So much is 
this the case as regards shipbuilding and 
constructional engineering work generally, 
that it has practically caused a revolution, 
and, moreover, the use of some such con- 
trivance had become a necessity, owing to 
the substitution of steel’ for iron, and 
especially cast steel in place of forgings, 
which is now almost universal. This 
greatly increased the cost of labour in 
fitting, caulking and drilling, but the in- 
troduction of air-driven tools has made it 
possible to machine the harder material 
more economically than the softer metal 
could be worked by hand, and notwith- 
standing the added cost of plant. In 
connection with this, it might be well to 
quote an American Professor’s remark at an 
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“THE NEW BC SYER 


FIG. 3.—THE “‘ BOYER” CHIPPING HAMMER } 


Engineering Congress held at Chicago 
in 1893. 

“Among the various mechanical aids 
which would be of distinct value to the 
shipbuilder, few would stand higher or be 
more acceptable than one which would 
efficiently replace the ship-riveter’s gang.” 

Since then this desirable condition of 
things has been achieved by the pneumatic 
tool, and with a result in every way satisfac- 
tory. Again, the absence of heat in any part 
of the appliance enables the operator to 
continuously handle it, and with every sense 
of freedom from danger such as might 
arise from escape of steam or short circuit- 
ing from high voltage currents. When 
comparing it with electric-driven machines, 
however, the advantagesare not so apparent, 
but still they do exist in a number of 
points ; but as there is every probability 
of great improvements being effected in 
electric driving, it is too early to say at 
present how the competition will end. 
These machines have also made it possible 
to operate on work in posi- 
tion, which work, for economi- 
cal reasons, had before to 
be machined or drilled in the 
shop previous to erection: the 
result is far more satisfactory 
and would always have been 
resorted to excepting for the 
fact of the great cost due to 
the necessary hand labour 
previous to the introduction 
of pneumatic tools. This is a 
point not perhaps fully appre- 
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ALSO SUITABLE FOR HAND RIVETING. 


ciated until these tools are actually 
adopted. Enough has been said to briefly 
indicate the advantages of compressed 
air for the purposes specified, and whilst, 
as has already been pointed out, its 
application is at present largely confined 
to driving small portable motors, there is 
reason to suppose that larger and more 
powerful machines may be driven by it. 


PNEUMATIC HAMMERS. 


Coming now to a consideration of the 
tools themselves, the class first to be 
described is the hammer. This, in various 
forms, may be used for chipping, caulking, 
beading, fettling, scaling, riveting, stone 
dressing and carving, and driving plug 
holes in stone, &c. There are a number 
of types upon the market, all represented 
to be the best, and all more or less suffering 
from some amount of recoil. To obviate 
this objection, whilst at the same time 
maintaining the effectiveness of the tool, 
is what is sought for by the makers. This 
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5: ORIGINAL PATTERN “ LITTLE GIANT” 


is attempted by various means, and the 
photos and diagrams, which show both 
external and sectional views, illustrate the 
methods adopted: whilst these will be 
described together with the claims put 
forward on behalf of each tool, it would 
obviously not be fair to endorse those of 
any particular type in preference to any 
other, but rather is it advantageous to let 
each type speak for itself. 

Fig. 1 shows, in section, a “Q and C” 
single hammer which is. of exceedingly 
simple construction, the several parts of 
which it consists being also shown, and it 
will perhaps serve as well as any to illus- 
trate the action of a hammer. Referring 
to the block, it will be seen that the parts 
consist of (1) the striking piston which 
acts as its own valve; (2) the hardened 
tool-steel case or cylinder in which it 
works; (3) the bronze handle; (4) the 
nut or cap to hold the handle in the case 
or cylinder; (5) the throttle valve and 
trigger, also made of tool steel hardened 
and ground. Its action is as follows: 
Air being admitted by a broad passage 
between the case and the handle, and 
thence through a large air port into the 
pressure chamber, maintains a constant 
pressure under the shoulder of the piston 
and tends to drive it backwards; when, 
however, the ports in the piston, which are 
also large openings, come into communi- 
cation with the pressure chamber, the 
pressure fills the hollow portion of the 
piston and the cylinder in its rear; this 
forces the piston forward to strike its blow. 
Just as the blow is struck the piston ports 
come into communication withthe exhaust, 
when the pressure under the piston shoulder 
again returns the piston, and the blows 
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are thus repeated in rapid 
succession. ‘The air is used 
expansively and_ effectively, 
and the great rapidity of the 
blows given reduces the jar 
or recoil to a minimum, but 
it was evidently felt by the 
makers that some improve- 
ment was possible in this type, 
and to obviate what is termed 
a “minimum recoil” they 
have modified the design by 
the introduction of a second 
piston placed within the case or cylinder 
working in the opposite direction to the 
main or striking piston. By this means, 
the shock or vibration is more efficiently 
absorbed, and the operator is thereby con- 
siderably relieved. 

These tools are made in a variety of 
sizes, and, as an indication of their capacity 
and air consumption, it may be stated that 
the lightest size of the double-piston or 
counterbalance type weighs 10 lbs., con- 
sumes 12 cubic feet of free air per minute, 
and is suitable for medium chipping, caulk- 
ing, and beading, whilst the heaviest 
pattern, which issuitable for heavy chipping, 
and driving hot rivets up to 3 in., weighs 
20 lbs. and consumes 20 cubic feet of 
free air per minute. 

The single-piston type, as shown in the 
illustration, is lighter throughout, a 
hammer using 12 cubic feet of free air per 
minute weighing only 8 lbs. 

Fig. 2 represents a section and outside 
view of the “ Ross” hammer, which is of 
British construction, and of which con- 
siderable numbers are stated to be in use 
and giving every satisfaction ; the section 
is from a hammer with a cast body and 
with the exhaust valve actuated by a 
trigger which, when held back by the 
finger, allows the tool to work with such 
rapidity as to give 8,000 to 10,000 strokes 
per minute when working with an air 
pressure of 60 lbs. per square inch. The 
outside view of this hammer shows the 
latest form, having the body made from 
solid-drawn steel tube and a handle of 
phosphor bronze screwed on. In this 
case, the air is admitted through the 
handle from below and the exhaust from 
top side of handle. The small distance 
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piece between the piston end 
and the chisel is now dispensed 
with, the working piston striking 
directly on the chisel end. In 
this hammer also there are no 
valves beyond those for starting 
and stopping, and when working, 
the piston itself regulates the 
distribution of the air pressure 
to secure reciprocation of the 
moving parts. 
Figs. 3 and 4 are representa- 
tions, in elevation and section, of 
the new “Boyer” hammer. The 
principle of this hammer is distinctly 
different from the two already described, 
inasmuch as it does not make use of 
the striking piston to entirely regulate 
the distribution of air, but employs a 
hollow valve of cylindrical shape placed 
at the rear or handle end of the hammer. 
In ordinary chipping and caulking 
hammers, it is desirable that the length 
of the body should be as short as 
possible—in other words, that the handle 
should not be an undue distance from 
the bit; at the same time, the length of 


stroke necessary to give an efficient blow 
has to be maintained, and where a valve 
is used, as in the case of a Boyer hanimer, 
it is found convenient to place it in the 
rear. In the early hammers of this type 


the valve gear was fitted immediately 
behind the piston chamber, which had 
the effect of reducing the length of the 
hammer as an available working space 
for the piston ; in its present type, how- 
ever, the valve is so arranged that the 
piston can pass through it, thus reducing 
the length of the hammer. With regard 
to the question of the length of the 
hammer, this of course varies with the 
class of work to be done and the conse- 
quent length of stroke, and Fig. 3 illus- 
trates a type of Boyer hammer having a 
specially long stroke, striking a consider- 
able blow, and also suited for the purposes 
of hand riveting. For ordinary work the 
Boyer hammer is as short as any. It is 
_ not possible to minutely explain.the con- 
struction of this hammer, which, although 
simple and efficient in action, is a some- 
what complicated piece of mechanism, since 
it would involve a number of diagrams to 


LATEST PATTERN “LITTLE GIANT” HAMMER. 


do justice to it, besides requiring a lengthy 
description, but its principle may be 
briefly explained by reference to the 
sectional view, Fig. 4. -As in the other 
hammers, the body forms a cylinder within 
which is a reciprocating piston which 
strikes the blow. ‘The piston receives its 
motion from the admission of air under 
pressure to either side of it alternately, the 
air admission being controlled by a cylin- 
drical valve, itself having a reciprocating 
motion produced by the air pressure 
acting alternately on differential areas and 
through suitable exhaust ports, and in 
this manner the hammer is caused to give 
a continuous number of reciprocations and 
blows. The valve itself is an exceedingly 
ingenious and__ beautifully - constructed 
piece of mechanisin, as in a moderate- 
sized hammer it only weighs about 1 oz., 
with a stroke of something like 4 in. 
whilst its substance is in places as thin as 
g¢;in. Notwithstanding this, however, 
the hammers will stand regular work, and 
without any special handling, and there 
is no difficulty in getting any ordinary 
mechanic to use them after very little 
experience, and without danger of injuring 
the hammer, since all the mechanism is 
carefully enclosed. Boyer hammers are 
made in various sizes and weights, ranging 
from 8} lbs. to 12} lbs., the average size 
in most general use weighing about 9 lbs., 
whilst their air capacity may be taken to 
vary from ro to 15 cubic feet of free 
air per minute. 

Figs. 5 and 5A represent the “ Little 
Giant” hammer ; Fig. 5 shows the original 
type, whilst Fig. 5a shows the latest 
pattern, which is provided with an air 
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regulator that can be adjusted to admit 
a minimum amount of air and deliver a 
blow with full force of the hammer under 
various . pressures. This is likely to 
secure ease in operation, whilst on the 
return stroke a cushion is formed on the 
exhaust air, which is claimed to effect a 
saving of 30 per cent. of air as compared 
with hammers that cushion on live air 
admitted before the piston completes its 
stroke. In this' hammer also the air 
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admission to the piston is regulated by an 
automatic valve placed in the rear end of 
the hammer, but different in construction 
to that of the one already described. A 
hammer of this type weighing 8 lbs. 
consumes 10 cubic feet of free air ‘per 
minute. 

Like most hammers, the “ Little Giant” 
is also suited for beading, riveting, &c., 
and, it is claimed, will do the work of four 
men chipping by hand. 


(Zo be continued.) 




















Acetylene Generators. —<<> 


By Proressor VIVIAN B. LEWES. 


(PART V.—continued fron p. 453.) 


T was Dickerson in America who first 
made a generator in which carbide was 
fed into an excess of water, and took 
out a patent for it in December, 1894. 

He used pulverised or granulated carbide 
contained in a hopper at the bottom 
of which was a valve automatically con- 
trolled by the rise or fall of the holder, 





FIG. 41. —THE “‘ ACETYLITE” GENERATOR. 


and which allowed the carbide as required 
to fall into the water in the generator be- 
neath, the water in which was kept at a 
constant level. 

Later on, Pictet made a generator in 
which carbide was thrown by hand into 
water which was kept at a low tempera- 
ture by a coil of pipe through which ice- 
cold water could be made to flow. From 
the first it was recognised by scientific 
men that adding carbide to water was the 


right way to generate the gas; but it had 
one drawback: the generator inventors 
were bitten with a craze for making auto- 
matic generators and doing away with a 
store holder that should contain enough 
gas for the evening’s consumption. It 
was fairly easy to do this if one had to 
regulate the dripping of a liquid like 
water, but very difficult when a solid like 
calcium carbide had to be dealt with, and 
the result was that the first big class of 
generators in which the water was brought 
to the carbide was devised wholesale, 
whilst the carbide into water class was 
neglected. It was not long, however, 
before the demand for generators of this 
latter class led to attempts being made to 
overcome the problem, and although a 
thoroughly satisfactory solution has hardly 
yet been arrived at, still there are several 
fairly satisfactory automatic generators 
in which the carbide is fed into water. 
The means adopted for feeding the 
carbide automatically into water are: 
(1) By allowing granulated carbide to be 
fed by gravity from a hopper closed at the 
bottom by valves of various construction 
worked by the rise or fall of the holder. 
(2) Drawing carbide from a store holder 
and dropping it into water by the revolu- 
tion of a worm or screw. (3) Unlatching 
the bottom of holders containing carbide, 
so as to discharge the contents into water, 
or making a series of bottomless holders, 
filled with carbide, slide on a metal plate 
over a hole through which the carbide 
falls into the water. (4) Automatically 
dropping vessels containing carbide into 
water in a generator, this latter type hardly 
belonging to this class of generator, as the 
infiltration of water to the carbide vessel 
really makes it a water to carbide machine. 

The “ Acetylite” generator (Figs. 41 


and 42) consists of a tank with double 
walls, .4 A, between which the holder 
bell B is free to move up and down. 
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FIG. 42.—SECTIONAL VIEWS OF THE * ACETYLITE” GENERATOR. 


The bell is prolonged at the top by a 
neck of smaller diameter, in which is 
fixed the conical carbide chamber C, 
containing granulated carbide, and which 
is closed by a gas-tight cover, fitted 
at the bottom with a conical valve D, 
having a rod and weight attached to its 
under side. Below the weight is also 
hung a perforated grid £, somewhat 
smaller than the inner tank into which 
it projects. The outlet pipe “and rod G 
pass freely through this grid. A _ water 
cock, sludge cock, and gas exit cock are 
provided at the base of the machine. The 
rod G serves to raise the weight and valve 





D as the gasholder falls, thus allowing 
more carbide to drop into the water on to 
the grid, whilst as the holder rises the 
weight brings the valve on to its seat and 
cuts off the supply of carbide. The 
height of the rod G can be regulated from 
outside so as to act at any point in the 
descent of the holder. The carbide used 
in this generator has to be granulated to a 
special size, which, of course adds some- 
what to the expense. 

In working, the generator is filled up 
to the top of the inner tank until it over- 
flows and fills the seal to the same level, 
this being shown by the gauge glass. The 






















Acetylene Generators. 





FIG. 43-—“* ACETYLITE” GENERATOR ADAPTED FOR LAMP- 


POSTS AND ISOLATED POSITIONS. 


carbide chamber is then filled with granu- 
lated carbide, and the cover secured by 
means of fly-nuts and a rubber joint. 

The lifting rod is then regulated so as 
to raise the valve at the bottom of the 
carbide chamber, and some of the material 
is dropped into the water below and gene- 
rates acetylene, which causes the bell to 
rise, carrying with it the carbide chamber. 
The weight attached to the valve rod 
being lifted free of the lifting rod closes 
the valve and cuts off the supply of car- 
bide. When the bell again sinks, the 
lifting rod again stops the downward 
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passage of the weight, and again lifts the 
valve, the action repeating itself until the 
whole of the charge of carbide is ex- 
hausted. 

With this form of apparatus there seems 
to be but little after generation, and the 
carbide being decomposed near to the 
surface of the water, very little loss from 
solution takes place. 

A small size of this generator (Fig. 43) 
is also_made to fit into the cavity in the 
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FIG. 44.—THE ‘‘SIGURDSSON” GENERATOR. 
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base of a lamp-post, and is very useful in 
isolated positions, 

The Sigurdsson apparatus (Fig. 14) is 
another of the same type. 

In this generator granulated carbide is 
contained in a conical hopper fixed to the 
top of the bell of the holder, this hopper 
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FIG. 45 —‘‘,ROSS’S” GENERATOR. 


is closed by a sliding valve connected to 
a shaft having a slotted lever arm which 
works on a pin fixed in one of the uprights 
of the holder. 

As the bell of the holder descends the 
lever arm is raised by the pin and draws 
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open the valve, thus allowing a charge of 
carbide to fall upon a perforated conical 
disc placed just below the water in the 
tank, acetylene is generated, and as the 
bell rises, the lever is pressed down and 
slides the valve back into position so 
cutting off the carbide supply. 

In Ross’s generator (Fig. 45) the auto- 
matic supply of granulated carbide to 
water is brought about by fitting on top 
of the generator a small rising holder con- 
taining a hollow drum. The carbide is 
contained in two hoppers, fixed on the 
exterior of the apparatus, having a delivery 
spout projecting into the generator. This 
spout is some inches in length, and its 
central portion is made of flexible tube, 
whilst the nozzle is carried by a weighted 
lever working on a bracket which, when 
the drum in the holder is raised, lifts the 
spout upwards and stops the outflow of 
the carbide, but as the drum descends is 
pressed downwards and allows the outflow 
of carbide into the water. 

Reference to Figs. 46, 47 and 48 will at 
once make the inventor’s intention clear; 
but one would expect that the arrange- 
ment, although highly ingenious, would 
soon get out of order and clog. 


SCREW GENERATORS. 


In Strode’s generator(Fig.49), the process 
of dropping the carbide into water as more 
gas is required is carried out automatically 
by means of a water-wheel actuating a 
cone having a spiral chamber into which 
the carbide falls by its own gravity, a 
portion being turned into the water with 
each movement of the water-wheel. The 
water acting on this wheel is regulated by 
the rise and fall of a small gasholder 
slightly larger at the top than at the bot- 
tom, the walls of the gasholder displacing 
the water in the holder so that it overflows 
on to the water-wheel, which is provided 
with pockets, and on one of the pockets 
becoming full, the wheel gives a quarter 
turn. The cone piece, being on the same 
spindle, is turned with the wheel, and 
the carbide gravitating through the spiral 
chamber, falls into the water beneath. 
The water projected from the wheel serves 
to replenish the water absorbed in the 
generation of the gas. A water regulating 
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covered by a box-shaped cover, 
open at one end, which slips over 
the carbide container and water- 
wheel and dips down some dis- 
tance into the water, thus forming 
a perfect gas seal, and can be 
instantly removed or replaced. 
At the top of this cover is a hopper 
connected to the cover with a 
valve. When this hopper requires 
recharging, the valve is opened 
to prevent the escape of gas from 
the generator or the admission of 
air, and the hopper being opened 
FIG. 46.—DETAILS OF THE ‘‘ ROSS” GENERATOR: is then . filled with carbide, and 
after being closed the valve con- 
necting it with the generator is 
tank is provided for connecting to the water opened and the carbide is free to run 
main with double ball-valves and overflow into the container beneath. 
to maintain a constant level of 
water in the gasholder when the 
gas is not being used. 

The process of charging the 
generator with carbide and dealing 
with the sludge and cleaning out 
is effected very simply. An over- 
flow is provided to the generator 
arranged in such a way that any 
surplus water, in discharging into 
an overflow tank provided, carries 
with it the lime formed in the 
generation of the gas. 

A connection is also made 
between the overflow tank and 
the generator with full-way valve, 
so that the sludge and lime can FIG. 47.—DETAILS OF THE “‘ ROSS” GENERATOR. 
be run off into the overflow tank 
without interfering with the 
working of the apparatus in any way. 

The working part of the generator is 
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The “latch” generator is very popular 
on the continent, but there are no repre- 
sentatives of this type on the market 
in England at present, whilst the type 
in which a bottomless holder full of 
carbide slides on a metal plate over 
a hole through which the carbide falls 
into the water in the generator below, 
is found in the latest form of generator 
made by the English “ Pintsch” 
Company, and fully described in an 
article on “An Improved System of 
Railway Carriage Lighting,” to be 
found on p. 111 of this Magazine. 
No automatic generator of the fourth 
type in which carbide enclosed in a 


F 2 








FIG. 48.--DETAILS OF THE ‘‘ ROSS” GENERATOR. 
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FIG. 49.—‘‘ STRODE's ” 


vessel is dropped below the 
surface of water is to be found 
amongst the forms of apparatus 
on the English market, and it 
is well that it is so, as the water 
only slowly finding its way into 
the carbide container is very 
liable to give rise to overheating. 

The carbide into water form 
of generator when non-automatic 
lends itself to the simplest forms 
of construction. In the appara- 
tus made by the Pictet Pure 
Acetylene Company the genera- 
tor simply consists of a water 
container with conical bottom 
for the separation of the sludge, 
and a sloping side tube which 
discharges the carbide on to a 
grating below the surface of the 
water, the gas generated by this 
means being to a large extent 
purified by the saturated lime 
water through which it has to 
bubble in its escape. This 


GENERATOR, 


FIG. 50.—THE 


“ PICTET” 
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apparatus also works well on 
a large scale, and Fig. 50 
shows the arrangement in use 
for lighting an important church 
in Lancashire. 

In concluding this brief 
notice of a few acetylene gen- 
erators which are to be found 
on the English market, I can 
only point out that intending 
purchasers should be governed 
in their choice of a generator 
by its practical performances, 
and that that generator is the 
best which develops the least 
heat during generation of the 
gas, gives the best results as 
regards volume, and delivers 
the gas cold, and as far as 
possible purified at the burner 
for consumption. If the 
purchaser has not sufficient 
knowledge to be able to judge 
of this for himself, he should 
insist on a certificate from 
some one competent to decide 
that the particular form of 
apparatus gives rise to no un- 
due overheating, and develops 
the full proportion of gas. 


ACETYLENE COMPANY’S GENERATOR, ADAPTED 


FOR LIGHTING A CHURCH. 








Acetylene Generators. 


Although the purity of commercial 
calcium carbide has greatly improved 
during the past two years, it is absolutely 
essential that the gas should be purified 
after leaving the holder, and before con- 
sumption, from the phosphuretted and 
sulphuretted hydrogen, which it always 
contains, whilst the elimination of am- 
monia in the gas is also of importance. 
At the present time in England the 
purifiers most in vogue are those work- 
ing under Frank’s system, in which the 
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gas is purified by passing it through an 
acidulated solution of cuprous chloride, 
which is used to saturate kieselguhr or 
other absorbent material, and the bleach- 
ing powder purifiers manufactured by 
Thorn and Hoddle. It is important, 
however, in using either of these that the 
gas should be made to pass after purifi- 
cation through a small chamber contain- 
ing quicklime, to absorb any fumes which 
it may have obtained from the purifying 
material. 
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HE hydraulic installations at Leicester 

consist, as at Nottingham, of engine, 

pumps, accumulator, elevator, and 

the necessary piping. In Leicester 
a 3 h.-p. and at Nottingham a 12 h.-p. 
Crossley self-starting gas engine is the 
motive power, and at the latter station this 
power is in duplicate. The main features 
of the two installations at Nottingham and 
Leicester are practically the same, differ- 
ing only in point of size and power 
adapted to the extra strain of work. 
The pumps are of the vertical type, with 
rams of gun-metal covered with steel. 
‘The covering of the hard gun-metal is to 
prevent the corrosive action of the water. 





HYDRAULIC INSTALLATIONS AT NOTTINGHAM AND 


LEICESTER: VERTICAL RAM PUMP 

























The Building of 


a Great Railway. 
The Great Central Extension to London. 


(Continued from page 479.) 


The crank-shaft and counter-shaft are 
driven in the ordinary .way, but with 
heavy helical spur gearing which, as may 
be seen from the illustration, is designed 
to prevent jar or slipping. The connect- 
ing rods have adjustable bearings of 
special pattern, which form an oil bath, in 
which the pins work a fine screw enabling 
the top bearing to be adjusted with great 
nicety. The standards are heavy, and 
designed to bear the thrust or working 
strain rather than to allow it to fall on the 
caps. In this type the cylinder moves, 
while the ram is stationary. This prevents 
vibration and the dancing of the accumu- 
lator, and sudden shock in opening and 








HYDRAULIC INSTALLATIONS AT NOTTINGHAM AND 
LEICESTER : VERTICAL RAM PUMP, WITH HELICAL SPUR 
GEARING. 














Great Central] Railway. 













HYDRAULIC INSTALLATIONS AT NOTTINGHAM AND 
LEICESTER : ACCUMULATOR 


closing is prevented by the 
use of special patterns of 
valves and valve-seating. 
The valves are automa- 
tically worked by the 
accumulator. The  ac- 
cumulator is of sufficient 
capacity to supply the 
elevator with water for two 
full journeys without being 
recharged, and the pumps 
fill the accumulator in 
six minutes. One com- 











589 


plete journey is made in three minutes. 
Three cylinders are fitted to each elevator, 
but when the weight is below, say, 15 cwt. 
the centre one only comes into action ; 
when that weight is exceeded, the two 
outside cylinders are utilised, their com- 
bined areas being equal to the centre 
area, and all work proceeds _ simul- 
taneously. Messrs. Robert Middleton & 
Co., of Sheepscar Foundry, Leeds—who 
are the licensees and makers of Curran’s 
patent self-lubricating — slide-valve—use 
these in their lifts, as well as Middleton’s 
Patent Silencer and Regulator. The 
feature of the valve is its large area; it 
reduces the friction between the slide and 
valve faces by as much as 75 per cent. 
Although it has no more working parts 
than an ordinary slide-valve, the Curran’s 
Valve—a part section of which we give, 
and in which the self-lubricating device 
is shown—prevents the common nuisance 
of the fouling of the water by waste grease. 
The patent regulator is constructed so 
that the valve may be fully opened when 
it is ascending or descending, giving a 
definite and regular speed without the 
attention of the person in charge, and is 
silent in respect to the hissing noise caused 
when the water passes at high velocities 
through small orifices and found to be 
very objectionable. 
‘ The accumulators are, of course, of 
sufficient capacity for the number of 
elevators they have to serve. With a 
ram of about 4} in. diameter about 






s > 
‘% 
. 


: 


HYDRAULIC INSTALLATIONS AT NOTTINGHAM AND LEICESTER : 
CURRAN’S VALVE, SHOWING THE PATENT LUBRICATING ARRANGEMENT 
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a ton and a half may be lifted, and the 
cages, which are constructed of heavy angle 
steel g ft. 4 in. x 8 ft. ro in. and 7 ft. 
high, travel through 4o ft.and over. The 
Middleton patent grip safety apparatus acts 
by the use of strong wedges working in 
steel thrust boxes on to hardwood guides. 
Both working and safety ropes are made 
of the very best plough-steel wire. 
Proceeding southwards, the line pene- 
trates for a distance of a quarter of a mile 
through a cutting 20 ft. deep, and imme- 
diately afterwards Aylestone Viaduct is 
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main girders reached the site in two 
pieces, and were carried into position by 
a special traveller. 

Half-a-mile beyond this point the second 
contract terminates. 

Mr. Lovatt is to be congratulated on 
the excellent way in which the work has 
been carried out in the short period of 
two anda half years and in the face of 
serious difficulties. The fact that most 
of the section is in the Valley of the River 
Soar, which had to be crossed ten times, 
rendered good foundations difficult of 














AYLESTONE VIADUCT. 


reached. As will be seen from the illus- 
tration, it consists of a four-span brick 
arch, built at a skew angle of 60 degrees. 
The spans are 41 ft. 6in. The Soar 
Valley is crossed by an embankment 
three-quarters of a mile in length at an 
average height of 17 ft. Nothing of par- 
ticular interest occurs until the bridge over 
the canal at Aylstone is reached at 35 
miles 51 chains. This is of the lattice- 


girder type, and has a span of go ft. The 
four main girders are 92 ft. 7 in. long and 
8 ft. deep, weighing 27} tons each. In 
erecting this bridge trestles were placed in 
the river and timber thrown across. The 





achievement. Generally speaking, it was 
only after sinking 20 ft. through ground, 
silt, mud, and running sand, and by 
plenteous pumping as well as timbering, 
that a satisfactory foundation could be 
effected. 

During the contract period of two and 
a half years nearly 1,500 men were regu- 
larly employed, while 6,000 tons of steel- 
work, 75,000,000 bricks, and 120,000 
cubic feet of ashlar were used. The 
plant included 16 locomotives, 6 steam 
navvies, 15 steam cranes, 500 tip wagons, 
100 spring ballast wagons, 50 horses, and 
40 miles of rails. 














Great Central Railway. 


CONTRACT No. 3. 

The contract, which is sixteen 
miles in length, includes that portion 
of the line extending from Aylestone, 
a few miles south of Leicester, to 
a point close to Rugby. It com- 
mences at a point 36 miles from 
Annesley, just south of the borough 
boundary of Leicester, in the parish 
of Aylestone. The general line of 
route is indicated on the map of the 
section herewith illustrated. The 
contract was carried out by Messrs. 
Topham, Jones and Railton, of 
Great George Street, Westminster, 
who executed all works excepting 
the station buildings, which were in 
the hands of Messrs. J. Parnell & Son, 
of Rugby. The Resident Engineer 
was Mr. A. H. Collinson, M.I.C.E., 
who also acted in a similar capacity 
on the first, or “A,” section of 
Contract No. 1. 

The work, which was 
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being the last in which 
the Keuper Marl was 
found, although for a 
few miles south it was 
reached in some of the 
bridge foundations. 
Following this cutting 
is one of the longest 
embankments on_ the 
extension, known as the 
Whetstone Bank, the 
total length being 3 
miles 18 chains, maxi- 
mum height 44 ft., 

and cubical contents 

850,000 yards. The 


construction of this 
bank entailed con- 
siderable difficulties, 
owing primarily to 
the necessarily long lead, which involved 
some of the 
from 
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MAP OF CONTRACT NO. 3. 


secondly, to the numerous obstacles which 
had to be bridged over before tipping 


and, could proceed. These points included 
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the Union Canal, the London and North- 
Western and Midland Railways, five public 
and numerous field roads, etc. 

Near Whetstone (37 miles 20 chains), 
the Union Canal is crossed by a steel plate 
girder bridge, with lattice parapets, flat 
flooring, and having a clear span of 34 ft. 
The steel work of this bridge and the 
22 others occurring on this section was 
made and erected by the Horseley Co., 
Ltd., of Tipton. 

A few chains further south the railway is 
carried over the valley of the River Sence, a 
small tributary of the Soar, bythe Whetstone 
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thick respectively at the same levels. 
They are built with pockets filled with 
lime concrete, while the foundations, which 
are carried down to the marl, are of 
cement concrete. The spandrel filling is 
of lime concrete, paved with common 
brick, and the whole surface coated with 
asphalte. The filling-in over the crown 
of the arches to the formation level is of 
granite rubble, cess-pits with outlets taken 
through the arches being provided for 
drainage over each pier. The concrete 
used in the foundations consisted of five 
parts of broken granite, two of sand, to 





WHETSTONE VIADUCT. 


Viaduct, a general view of which is repro- 
duced. The viaduct, which is of brick, 
has an extreme length of 152 yards, a 
maximum height of 31 ft., and consists of 
13 segmental arches of 30-ft. span, built 
on the square. The rise of the arch in 
each case is 10 ft., the thickness at the 
springings 2 ft. 3 in., while that at the 
crown is 1 ft. ro} in. The ordinary piers 
are 4 ft. 1} in. thick at the springing, and 
4 ft. 6 in. at the ground level. The two 
abutment piers are 12 ft. and 12 ft. 44 in. 





one of cement. ‘The whole of the work is 
faced with brindle brick, with ashlar arch 
quoins and caps. 

Soon after leaving Whetstone Viaduct, 
just to the north of the village bearing the 
same name (at 37 miles 4 chains), the line 
crosses over the Leicester and Nuneaton 
branch of the L. & N. W. Railway by a 
plate-girder bridge, built on the skew 
at an angle of 53° 30’ with a clear span 
of 65 ft. 3% in. The constructional 
features of this bridge call for a somewhat 
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GENERAL VIEW. 


HALF-PLAN OF THE FOUNDATIONS. 








HALF-PLAN OF THE SUPERSTRUCTURE. 


BRIDGE OVER THE L. AND N.W. RAILWAY, NEAR WHETSTONE. 
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BRIDGE OVER THE L. AND N.W. RAILWAY: 
SECTION OF WINGS. 


close description, to aid which detailed 
drawings of the abutments and steel super- 
structures are here reproduced from the 
working drawings. 

From the transverse section it will be 
seen that each track is carried by an inde- 
pendent and unconnected pair of plate 
girders, a distance of 15 in. between the 
flanges throughout the whole length divid- 
ing the two inner girders. The face 
girders are 75 ft. 1} in. in length over all, 
7 ft. deep with parallel flanges, the upper 
flange being 1 ft. 9 in. wide, and the 
lower 2 ft. The inside girders are 73 ft. 
23 in. long with a depth at the centre of 
7 ft. The upper flange is curved, and the 
widths of both upper and lower are the 
same as those of the face girders. 

From the plan, the top half of which 
represents the foundations, and the lower 
half the superstructure, it will be seen that 
the square span is 52 ft. 6 in., which is 
increased on the skew span to 65 ft. 3 in. 

Details of the long and short wings, 
which have a batter of 1 in 6 and a slope 
of 1} to 1, may be clearly gathered from 
the general elevation, plan and section of 
wings. Both abutments are 4 ft. 6 in. at 
the top, and 6 ft. at the commencement 
of the neat work above the footing courses, 
as will be seen from the cross section FF, 
to the left of the general elevation. The 
total height of the abutment is 25 ft. 3 in. 
A layer of dry rubble, 12 in. in thickness, 
backs the abutments, from the foot of which 
a pipe 3 in. in diameter is passed through 
the abutment to carry off the water. 
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The whole structure is faced with 
Staffordshire brindled brick. 

The flooring of the bridge consists of 
cross girders, into which are riveted the 
rail bearers and 4-inch floor-plates, the 
whole surface being coated with seven 
alternate layers of asphalte and canvas. 
The whole of the metal-work in the bridge 
is steel, and the main girders, each weigh- 
ing 24 tons, are bedded upon three thick- 
nesses of hair felt, and. bolted down to 
the bed stones 

Leaving the North-Western Railway, 








FEILDEN’S MAGAZINE. 





adjacent Narborough and _ Enderby 
quarries. At Whetstone, also, the con- 
tractors formed a connection with the 
London and North-Western Railway, by 
means of a branch line upwards of a 
mile in length, over which they trans- 
ported the whole of the materials used 
in the construction of the works, as well 
as the ballast which was largely obtained 
from local quarries. 

At 38 miles 15 chains, a three-arch 
tunnel bridge had to be constructed, -the 
centre span carrying the Whetstone brook,. 


NE PE 


LEICESTER ROAD BRIDGE (40 MILES 54 CHAINS). 


the line crosses in succession the main 
road from Enderby to Blaby at 37 miles 
52 chains by a steel plate-girder bridge, 
40-ft. span, of the 3-girder type, and the 
public road from Enderby to Whet- 
stone at 37 miles 69 chains, by a bridge 
similar in construction. 

At Whetstone, four miles from Leicester, 
a station on the high level has been pro- 
vided, the distance from Annesley at this 
point being 38 miles. At Whetstone, 
special provision has been made for loading 
stone and granite, obtained from the 





and the side spans accommodation roads. 
The latter were also designed to serve as 
flood openings. The height of the bank 
at this point is 45 feet, the length of 
arches and wings over all is 250 feet. 
Some idea of the magnitude of the work 
can be gathered from the fact that the 
quantity of brickwork used in construc- 
tion was practically identical with the 
Whetstone Viaduct. 

At 38 miles 25 chains, the line is carried 
over the road from Whetstone to Nar- 
borough on another tunnel bridge, having 
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a single segmental arch of 26 feet direct 
span. ‘This bridge is built slightly on the 
skew, at an angle of 70°. The length of 
the arch being considerable, the central 
portion was built on the square, the faces 
only for about 1o feet being turned on the 
skew. The junction of the square and 
oblique parts of the arch were made by a 
series of radial courses, none of the bricks 
being cut, and special stone springers were 
provided to receive the additional courses 
in the skew faces. 

The embankment continues, passing 
over an occupation road at 38 miles 
73 chains by a small span girder bridge, 
and over a public road at 39 miles 19 
chains by a plate-girder type bridge with 
lattice parapets of 33 ft. span. 

The village of Cosby is reached at 
40 miles 30 chains, where the Rugby and 
Leicester branch of the Midland Railway 
—the original main line—which is in 
a cutting, is crossed by an ordinary plate- 
girder type bridge of 29 ft. span. At this 
spot the contractors established their 
yard, and erected a locomotive shed, 


DUNTON BASSETT TUNNEL. 





offices, repairing shops and workmen’s 
dwellings. 

The Whetstone bank terminates here, 
and a long cutting isentered, which revealed 
in opening a change in the geological con- 
ditions, the blue lias clay which continues 
to the end of the northern division being 
first met with. The cutting is 14 miles 
long and necessitated 300,000 cubic yards 
of excavation. At 4o miles 54 chains the 
main road from Leicester to Rugby is 
carried over the railway by a brick bridge 
having three segmental arches of equal 
span, built obliquely at an angle of 40° 10’. 
The direct span is 26 ft., the skew span 
being 40’ 332”. The rise of arch is 10 ft., 
the thickness throughout 1°92 ft., radius. 
13°45 ft., heading spiral 46°83 ft., and 
length of impost 66°667 ft. The piers, 
which are founded on hard blue clay, are 
4 ft. 14 in. thick at the springing, and 
4 ft. 6 in. at rail level. The width between 
parapets is 4 ft. The quoins and springers 
with raised checks are of stone. <A view 
of this bridge is given. 

Continuing, the line runs for some miles. 








parallel to the Leicester main road, with 
nothing of particular interest to call for 
attention, to Ashby Magna, where there 
is a low level station of the ordinary type 
provided with cattle docks, sidings, etc. 
At the south end of the station a deep 
cutting commences, containing 307,000 
cubic yds. In the middle of this cutting 


the line passes into a short tunnel, 94 yds. 
long, named after the adjoining village of 
Dunton Bassett, which is in many respects 
similar to the East Leake tunnel which 
has been described 

From Ashby Magna to Lutterworth the 





BRIDGE OVER THE RIVER SWIFT AT LUTTERWORTH. out 





LUTTERWORTH STATION AND YARD. 
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country is of an undulating nature, and at 
Gilmorton, 12 miles from Leicester, the 
highest point of this division of the line 
is reached, the surface level being 455 ft. 
above ordnance datum. Passing several 
small span bridges the line descends by a 
gradient of 1 in 176 to the town of 
Lutterworth, which is reached at 46 miles 
24 chains. The station is on the high 
level with sunk approaches, and is pro- 
vided with a station, yard, cattle pens, 
milk dock and platforms, approach. roads, 
etc. Some difficulties were met with in 
building the foundations for the bridge 
from which 
the entrance 
totheplatform 
is obtained 
owing to run- 
ning sand 
being encoun- 
tered, which 
necessitated 
the trenches 
having to be 
sheet piled 
and other 
special provi- 
sions made. 
Lutterworth 
is one of the 
towns which 
will reap a 
special benefit 
from the line, 
asit has hither- 
to been with- 
railway 
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RUGBY ROAD DIVERSION, TERWORTH. 


WALCOTE ROAD BRIDGE, LUTTERWORTH. 








BRIDGE OVER 


accommodation, the nearest station having 
been 34 miles distant. A considerable 
trade is done in the place, principally in con- 
nection with cotton goods and stockings. 

The River Swift runs through Lutter- 
worth, and a, high embankment was 
necessary to carry the railway across the 
valley. The river, which is very liable 
to flood, is spanned by a tunnel-type arch 
bridge of 45 ft. opening, the details of 
which are practically the same as those 
for the bridge over the River Avon at 
Rugby, drawings and descriptions of 
which are given later on. 

Further south it was found expedient 
to divert the main roads from Lutterworth 
to Walcote and Market Harborough to 
Rugby, the former to Walcote being taken 
under the railway at.a lower level than the 
old road, while the Rugby road was 
diverted on the west side of the railway, 
and continued parallel to it for about 
20 chains until it joined the original road 
again. ‘The lengths of road in both cases 
were shortened, and the gradient much 
improved. <A bridge was provided carry- 


ing the road to Swinford in its original 
position, across the cutting, at 46 miles 
66 chains. 





WATLING STREET. 
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The bridge over the Walcote Road is a 
type adopted for carrying the railway over 
main roads in Leicestershire, a similar 
case occurring at Watling Station which 
is spanned further on. 

The span on the square is 4o ft., the 
rise of the arch 13 ft. 4 in., thickness at 
haunches 2 ft. 74 in., decreasing to 1 ft. 
10} in. at the crown. The first two rings 
are built in English bond, and the remain- 
ing rings bonded whenever possible. The 
backing is of lime concrete, paved with 
brick on the flat, and the surface coated 
with five layers of canvas and asphalte. 
The splayed wings, which are curved, have 
a batter of 1 in 6. 

Leaving Lutterworth the line runs 
through a long shallow cutting, com- 
mencing at 47 miles 5 chains, and termi- 
nating at 49 miles 7 chains. It contains 
285,000 cu. yds., is crossed by several 
public and accommodation roads, and 
passes through the village of Shawell. 
On an embankment half a mile south of 
this village, at the crossing of Watling 
Street already referred to, a site for a 
future station has been provided. Under 
the bank at this point is a culvert of 8 ft. 
span, 350 yds. in length, carrying a stream 
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diversion. Besides being very sidelong, 
the ground forming the seat of this 
embankment consisted for a considerable 
depth of water-logged peat, which required 
very careful draining and __ benching. 
Before any tipping was started, glazed 
earthenware pipes in rubble trenches were 
laid transversely at intervals of about 





BRIDGE OVER THE RIVER AVON : CENTREING FOR ARCH. 





NEWTON LANE BRIDGE (50 MILES 254 CHAINS). 


‘30 ft. apart and connected to a heading 


drain. In addition to this a deep trench 
was excavated on the high side of the 
land, filled with rubble, with pipe lead to 
outfall, to intercept the water from the 
numerous soaks and springs in the hill. 
The bridge over Watling Street, a view 
of which is given, differs only from the 
bridge over 
Walcote 
Road de- 
scribed on 
a previous 
page, in that 
the arch is 
turned on 
the skew, 
instead of 
on the 
square. 
Half a 
mile further 
south adeep 
cutting, 
passing 
through the 
village of 
Newton, oc- 
curs, the 
public road 
crossing 
the railway 
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BRIDGE OVER THE RIVER AVON: TRANSVERSE SECTION. 


obliquely at nearly its deepest point. It 
‘is carried on a 5-arch bridge, the skew 
angle of which is 56°. The spans of the 
arches vary, the centre opening being 
30 ft. on the square, the two intermediate 
arches 28 ft. and the two side arches 26 ft., 
while the rise of the arches is 11 ft. 6 in., 
10 ft. 9 in., and 1o ft. respectively. The 
height of the bridge from the railway 
formation to the road level is 41 ft., the 
width between the parapets 25 ft., and the 
length of parapet, which cambers 9 in., 
235 ft. The bridge is built on a gradient 
of 1 in 58. The piers, which have a 
batter of 1 in 30, are 3 ft. 9 in. thick at 
the springing level and 7 ft. 10} in. at 
the footings. As in all other bridges, the 
whole of the external work is faced with 
Staffordshire brindle brick; the quoins, 
arch springers and caps are of ashlar, 
while the copings are of Staffordshire blue 
brick. 

The valley of the River Avon is crossed 
on an embankment which attains a height 
of 45 ft., and, although only 20 chains in 
length, contains 150,000 cubic yards of 
material. 

The river itself is spanned by a seg- 
mental arch bridge of the tunnel type, 
built on the square with a single span of 
45 ft. and has about ro ft. of embankment 
above the crown of the arch. The draw- 
ings are reproduced, from which all the 


details may be followed. An illustration 
showing the centreing for the arch is also 
given. 

The abutments are 73 ft. 6 in. in length 
on the face, and have curved, splayed and 
battered wings carried out to the toe of 
the slope, the distance right through from 
newel to newel being 222 ft. 8in. The 
arch, which is 3 ft. thick at the haunches 
and 2 ft. 74 in. at the crown has a rise of 
18 ft., and is faced in English bond. The 
abutments vary in thickness from 7 ft. 
1} in. to 5 ft. 5$ in. with counterforts 
3 ft. 9 in. wide and 6 ft. apart. Walls 3 ft. 
g in. thick, at 6 ft. intervals, are carried 
up over counterforts in the backing to 
the arch, the spaces between being filled 
with lime concrete paved over and as- 
phalted. 

The contract—the last on the Northern 
Division—terminates at the north end of 
of the viaduct, over the Oxford Canal, 
51 miles 69 chains from Annesley. 

Generally speaking, the earthworks were 
very heavy, upwards of 2,000,000 cu. yds. 
of material having had to be excavated 
and tipped to form embankments, road 
approaches and station-yards. Of this 
quantity 850,000 yds. went into the Whet- 
stone bank alone. 

Sections of the various types of cuttings 
and embankments employed on this sec- 
tion are illustrated and need scarcely any 
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RAILWAY EMBANKMENT, EXCEPTIONALLY HIGH, SOUTH OF LEICESTER. 




















T. &. ROAD EMBANKMENT. 














PUBLIC ROAD EMBANKMENT. 








OCCUPATION ROAD EMBANKMENT. 


TRANSVERSE SECTIONS OF EMBANKMENTS AND APPROACHES, NORTHERN SECTION, G.C.R. 
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explanation. A section of a railway cutting 
in rock is also given, although none occur 
south of Nottingham on the Northern 
Division. 

Another section illustrates a cutting 
through the boulder clays south of Whet- 
stone, the slopes being 2 to 1. North of 
this, where the marl was found, the slopes 
were trimmed to 14 to 1. 

Further sections illustrate types of em- 
bankments adopted south of Leicester, in 
particular, one of a high embankment with 
compound slopes, commencing at the base 
at 3 to 1, changing to 24 to 1, and again 
at the apex to 2 to 1. Such embank- 
ments were tipped in three lifts, no greater 
height than 20 ft. being allowed in one 
lift. 

Great attention was paid to the drain- 
age of cuttings, in all cases, before any 
excavation was started, a _ heading 
drain was put in on the high side, to 
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which all intercepted land-drains were 
connected. 

Difficulties occurred in several cuttings 
in the shape of water and running sand, 
which was encountered, underlying the 
clay. The latter had to be carefully dealt 
with, and provision for drainage made. 

Throughout the section 35 miles of 
glazed earthenware pipes of all diameters 
were required, and upwards of 50,000 tons 
of Croft granite, hand packed, in arched 
rubble drains, trenches and counterforts 
draining and supporting the slopes of 
embankments and cuttings. 

It is interesting to note that the work 
of tipping the Whetstone Bank, which was 
carried on day and night, occupied 
eighteen months. This represents an 
average of 1,800 cu. yds. per day and 
night from commencement to completion, 
no allowance being made for bad weather, 
etc. 





JUNCTION OF NORTHERN AND SOUTHERN DIVISIONS: END OF CONTRACT NO, 3. 


(70 be continued.) 























“ Every part and side of our life, from the cradle to the grave, has been touched and tended by the inventor 
and manufacturer. His works are as numberless as the sands of the sea, but the onward rush of Science and 


the Arts opens up new fields of discovery and enterprise as each day dawns. Let us choose here and there 
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THE BIRMINGHAM GUN TRADE. 


NEW COVERED RANGE. 
ee 


HE provision of shooting ranges easily 

accessible from populous centres has 

become a matter of great anxiety, 
particularly to Volunteer officers. Now that 
the range of a rifle bullet is measured by 
miles, some of the old ranges have been 
declared unsafe and substitutes are hard to 
find. 

Land will not be obtainable for such a 
purpose unless the public can be ensured 
not only against danger but against alarm. 
This problem has recently been forced upon 
the attention of the guardians of the 
Birmingham proof-house, and though the 
range they have constructed is only for 
trade tests and sighting purposes, their 
solution of it has an instructive bearing 
upon the general question. 

The new range stands upon ground in the 
populous suburb of Small Heath, about two 
and a-half miles from the centre of the city, 
purchased in 1875. Rifle ranges from 100 to 
1,500 yds. in length were at that time con- 
structed with very wide and high protecting 
butts—so ft. by 50 ft.—and perforated screens. 
Under the direction of Government experts 
most elaborate precautions were adopted 
against possibilities of ricochet, even against 
chances which some members of the trade 
estimated at a million to one. These, how- 
ever, did not avail when the owner of some 
adjoining land applied for an injunction 
against the guardians. The range, upon 
which £12,000 had been spent, in addition 
to £14,200 paid for the land, was closed 
beyond 300 yds. 

The Great Western Railway Company, 
whose line adjoins the range, recently pur- 
chased from the guardians 43 acres of their 





land for £16,500, stipulating that the range 
should be reconstructed in such a way as to 
ensure absolute safety, and promising £1,500 
towards the work if it were carried out to 
their satisfaction. This is the task which 
Mr. W. Hawley Lloyd, the architect to the 
guardians, has just successfully completed. 
He was instructed to design a series of close 
ranges, one of 50 yds., three of 100 yds., and 
one each of 150 yds., 200 yds., and 300 yds. 
The essentials were perfect lighting of the 
firing stations and targets, an absence of 
smoke from the covered portions, and an 
absolute security against the escape of stray 
bullets. 

Mr. Lloyd had no precedent to go upon. 
Nothing of the kind had been attempted in 
England before, and though a range had °* 
been constructed at Liége for a similar 
purpose, the conditions were so different 
that no help was obtainable from the de- 
scription of it that was supplied. The 
buildings as they stand are the result of 
careful calculation and experiment. 

The 300-yds. range (of which a section 
is given) is a gallery toft. wide by 11 ft. 
high. Its sides are of brick and the roof, 
which is flat, is of concrete in which is 
embedded a layer of expanded metal, while 
above asphalte to the depth of 1} in. is 
laid as a protection from the weather. The 
gallery also serves for shooting at 150 yds. 
and 200 yds. To light the targets a portion 
of the roof, 10 ft. square, just in front of 
the target at each of the three distances, is 
replaced by a shutter of #-in. steel. This 
slides by means of rollers and T-iron rails 
in the direction of the length of the building. 
A rack and pinion run centrally, the teeth 
being designed to reduce the friction to a 
minimum, and by means of double bevel- 
gearing, worked by a windlass handle outside 
the gallery, the shutter, weighing one and 
a-half tons, can be opened or closed in a 
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quarter of a minute. The floor of the range 
is of engine-ashes. The natural fall of the 
ground towards the 300-yds. target has been 
reduced to 3 ft., and corrected by an arti- 
ficial rise about 7 yds. in front of the target. 
From the front of the target to the back 
wall of the butt the roof has a height of 
14 ft. with an abrupt “return” by a curve 
to the lower level. Angles taken from the 
firing ports, as well as experiments, show 
that under these conditions the escape of a 
bullet either directly or by ricochet through 
the lighting opening is impossible. _ The 
butt consists of a bed of red casting sand 
10 ft. deep, and having a slope of 45 degrees. 
Targets of paper and canvas on wood frames 
are used in preference to steel targets in 
order that the “patterns” may be more 
easily and accurately copied. 

The firing station is separated from the 
range by a screen of 4-in. timber, in which is 
a porthole, 12 in. by toin. The firing-table 
(specially designed by Mr. S. B. Allport, 
the Proof-Master) is 18 -feet from the port- 
hole. This arrangement has been the subject 
of some criticism, but the steel plates with 
which the portholes are defined have already 
been in similar use for four years, and have 
never yet been struck bya bullet. A hopper 
surrounding the porthole serves to divert the 
wads. The firing station is partly open, and 
an open space between the screens and the 
end of the covered range allows the escape 
of any smoke that may have been driven 
through the porthole. The three 100-yds. 
ranges are of similar construction, except 
that while the firing stations are separate, the 
ranges are under one roof of 30-ft. span, 
which is carried on joists of rolled steel. It 
has been ascertained that the targets are 
more clearly visible, as seen through these 
covered ranges, than they would be if the 
shooting were carried on in the open. For 
the safety of the marker, the door in the 
timber screen has been so contrived that 
as long as it is open the firing-port is closed 
by a steel flap painted red, and an electric 
bell continues ringing. There are ranges in 
the open of 40, 60 and 80 yds. for the testing 
of shot guns, while the buildings in the 
vicinity of the firing stations include an 
office, an instrument room, workshops for 
adjusting sights, &c., and a smithy for 
regulating gun-barrels. With roadmaking, 
the building of a lodge, and other incidentals, 
the cost of the work has been about £5,500. 

It has been suggested, that out of the 
balance of the money received from the 
Great Western Railway Company, some- 
thing should be done by the guardians for 
technical instruction in directions likely to 
be beneficial to the trade. No scheme, 
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however, is before the guardians. The 
Gunmakers’ Association, an independent 
organisation, representing the registered 
Gunmakers, has, in conjunction with the 
Gunworkers’ Union, placed nine boys in the 
Municipal Technical School, but the School 
has no special gunmaking department, though 
a year or two ago a series of lectures was 
delivered on the history of the rifle. All 
gunmakers and gun-barrel makers rated at 
£25 per annum are entitled to be registered 
as members of the trade, to vote in the 
election of guardians of the proof-house, 
and no doubt the guardians will await the 
mandate of their constituency before taking 
the matter seriously in hand. Another 
proposition made at the opening ceremony 
was that of Mr. John Rigby, the veteran shot 
and Chairman of the London Gunmakers’ 
Union, that Birmingham and London should 
unite to provide laboratories for such pur- 
poses as testing the power of explosives, and 
the tensile strength of metals. But while 
Birmingham gunmakers have their trade 
franchise, the London proof-house is in the 
hands of a self-elected City Corporation. 


Paris International Exhibition, 1900. 
The greatest book on the greatest Exhibition the world 
has ever seen will be FEILDEN’S Special Issue for 
June, 1900, 
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MAXIM 37-M/M AUTOMATIC GUN. 
©e 


E give some particulars, and an illus- 

tration, of the 37-millimetre Maxim 

Automatic Gun, which will be of 
interest at the present time, seeing it is the 
first occasion this weapon has been used in 
civilised warfare. The gun fires a shell 
weighing about 1} Ibs. at the rate of 300 
rounds a minute, and has an effective 
range of about 24 miles. The gun itself 
weighs 3 cwt. 2 qrs. 24 lbs., the carriage 
amounting to about the same. 

This gun, being automatic, may be turned 
in any direction with absolute freedom and 
facility, whilst it is being fired. This renders 
it very much superior to other machine guns, 
especially when firing from a moving vessel 
or at a moving target. Perhaps the best 
illustration of this might be found in an 
account of some competitive trials which 
took place in Russia. Five Hotchkiss guns 
of the same calibre, and each gun having 
five barrels, and worked by four men, were 
ordered to be fired from a rapidly sailing 
war-vessel on a moving torpedo-boat. The 
Hotchkiss guns weigh about 1200 lbs. each, 
while the Maxim gun and its mounting weigh 
little over 500 Ibs., and is fired by one man 
only. The Maxim gun, however, on the 
occasion in question, made more hits than were 





THE 37-M/M MAXIM GUN, IN USE IN THE TRANSVAAL. 
300 PER MINUTE. . 


THIS GUN FIRES A th-Le. SHELL AT THE RATE OF 
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made with the five Hotchkiss guns. This was 
not altogether due to the rapidity of firing, 
although the rapidity was Very much greater 
than with any single one of the Hotchkiss 
guns, but the bullets were so near together in 
the air that the gunner could see where they 
were hitting, and as the gun was perfectly 
free to be moved, requiring no training gear 
as is the case with guns which are worked 
with a crank, he was able to keep the stream 
of bullets on the target, and therefore, as 
stated, made more hits with the one gun than 
were made by the five others, having 25 
barrels and 20 men, put together. 

As to the present South African war, the 
Boers have several batteries of these guns, 
and they are also used in some of their 
fortifications, but these were supplied some 
years ago with the full knowledge of the 
Home authorities. This type of gun is also 
used in the Russian, French, German, and 
American Navies. The Americans have lately 
made a large number’ of these guns at their 
own works in Washington, D.C., and they, as 
machine guns, are found to be very much 
superior to the ordinary Gatling or Colt 
machine guns, which fire nothing but rifle 
ammunition. As these Maxim guns weigh 
but little more than the regular Gatling, and 
fire with about the same rapidity, it will be 
seen they are much more effective, that is, the 
Maxim fires 300 1}-lb. projectiles, or 375 lbs. 
of explosive projectiles in a minute, as against 
about 10 to 15 lbs. of lead bullets. The 
range also is much greater. The accuracy 
of firing at sea is very much greater, because 
the exploding shell show the gunner at once 
where his projectiles are striking. 

In addition to the large number of these 
machine guns which have been supplied to 
the United States Government, Messrs. 
Vickers, Sons, & Maxim have supplied them 
also with a large number of Maxim’s 6-pr., a 
gun which can be fired with greater rapidity 
than any other 6-pr. in existence. 


The Binding Cases... 





for Vol. 1 of FEILDEN’S MAGAZINE will be works 
of art. Subscribers can have a choice of two covers, 
one in cloth, the other in half-roan. Both will 
have a dark green ground, with a strikingly elegant 
and appropriate design in light green beautifully 
emblazoned in gold. Prices and full particulars on 
application to our Publishing Offices. 
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AN INSTRUMENT FOR LOCATING AND 
PROJECTING SOUND. 


CL 


NHE illustration we give shows an instru- 

| ment which has been designed by Mr. 

Sherard Cowper-Coles for the purpose 

of readily locating the direction of a sound, 
and for projecting sound long distances. 

The instrument consists of a_ reflector 
mounted on an arm which can be readily 
turned on its centre and depressed or elevated 
by the operator. 

When it is desired to ascertain the exact 
direction from which a sound emanates, the 
apparatus is turned on its axis. As soon as 
the reflector is opposite the source of sound, 
it is heard much intensified in the receiver. 
When it is desired to carry on conversation 
between two distant ships or points, two 
instruments are used, so that the beam of 





sound is thrown from one reflector to the 
other, the sound being focussed in the 
instrument of the receiver. One of the 
operators speaks into a flexible tube, whilst 
the operator working the other instrument 
places the tube attached to the receiver to 
his ear ; conversation can thus be carried on 
at long distances without unduly raising the 
voice. 

Experiments have recently been made with 
this apparatus at St. Margaret’s Bay, near 
Dover, when satisfactory results were ob- 
tained ; even the ticking of a watch, when 
placed in the focus, could be heard by 
observers at a distance of some twenty feet, 
although a strong breeze was blowing across 
the line of direction of the sound at the time. 
The reflectors in these instruments are made 
entirely by electro-deposition. 

We _ understand that, shortly, some 
experiments will be made to determine the 
maximum range of this instrument, when we 
hope to report the results obtained. 
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“ DEVELOPMENTS IN ALTERNATE- 
CURRENT DYNAMOS. 
®e 

WENTY years ago dynamo construction 

was such that machines which would 

develop about 15 kilowatts were con- 
sidered large. Their design was very un- 
mechanical. The armature cores consisted 
of a bundle of iron wire, which was secured 
to the driving shaft through wooden hubs ; 





the commutators were so 
constructed that they would 
not stand more than 200 or 
300 volts pressure, and the 
sparking caused not only 
brushes to be frequently 
renewed, but also the whole 
commutators. 

To-day, dynamos are to 
be found fully 100 times as 
large as they were twenty 
years ago, and the inductor- 
alternator invented by Mr. 
W. M. Mordey some years 
back — but only compara- 
tively recently adopted — 
admits of such excellent 
mechanical construction as 
to leave nothing to be 
desired. In the first place, 
no coils whatever are 
revolved, the revolving por- 
tion of the machine is 
nothing more than a_fly- 
wheel with a serrated edge, 
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and the stationary part comprises a cast-iron 
ring, with a laminated iron face towards the 
“rotor,” in —- coils of wire are laid, 
either through holes or slots. The serrated 
fly-wheel constitutes the magnets and is 
excited by a single stationary coil. In the 
alternating-current system no commutator is 
employed, so that any difficulties on that 
head are entirely disposed of. 

In the 600-kilowatt inductor-alternator 
recently erected by the Brush Electrical 
Engineering Company in 
the Sheffield Corporation 
Electric-Light Station, the 
construction is even more 
mechanical than indicated 
above; for, in place of coils 
of wire, slotted copper bars 
about $ in. in diameter are 
threaded through holes in 
the stator and joined to one 
another by mechanical 
clamps. Each bar is insu- 
lated by a mechanical pro- 
cess with compressed mica 
and paper. The construc- 
tion of such a machine is 
now purely a matter for the 
mechanical engineer as. 
opposed to the electrician. 

This inductor-alternator 
is direct coupled to two 
Raworth Universal engines 
—one at each end of the 
shaft, as shown in the 





FRONT AND BACK VIEWS OF THE 600-KILOWATT INDUCTOR-ALTERNATOR 
ERECTED IN THE SHEFFIELD CORPORATION ELECTRIC-LIGHT 


BY THE BRUSH ELECTRICAL ENGINEERING CO, 
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illustrations, which give both a front and back 
view. The entire set was built by the Brush 
Company at their Falcon Works, Lough- 
borough, and present an appearance at once 
massive and business-like. In the design of 
this plant the Brush Company ventured 
beyond the beaten track, in so far that they 
constructed for a periodicity of 100 per 
second, but the results have more than 
justified this faith, for they have not only 
surpassed the guarantees, but exceeded even 
the anticipations of the designers themselves. 
These results are no mere matter of experi- 
mental running, as the set has been in 
beneficial use since the 9th of August, on 
which date it passed its 8-hours official test. 
At this test the combined efficiency on a 
non-inductive full load came out at 82} per 
cent., including excitation, and on one-third 
load the efficiency was 74 per cent. These 
percentages were reached with all the extra 
friction due to the plant being new, and will 
doubtless improve with continued use. 
Taking into account the high efficiency, the 
temperature of the hottest part, viz., 34° Fah. 
after six hours’ run at more than full load, 
must be considered low. 

The general design of the alternator has 
been briefly described, and seeing that the 
“low-efficiency ” bogey put forward by many 
doubters and sceptics has been effectually 
laid there seems little reason to doubt that 
this form of machine will become widely 
popular among engineers. The mechani- 
cal quality cannot fail to appeal to the 
heads of central electricity stations, and 
when they are thus convinced that the coal 
bill will not be inflated by such introduction 
they will find it hard to resist the adoption 
of the inductor-alternator where the con- 
ditions of supply make its employment 
possible. First cost must, of course, be 
taken into account, and here, perhaps, the 
inductor does not hold the’ field and ‘is not 
the cheapest type of alternator for a given 
output at a given speed. But its competitors 
increase rapidly in price if they have to 
fulfil equally stringent conditions in the 
direction of efficiency and regulations, so 
much so that finally the disadvantage of 
high price may be held to practically dis- 
appear. At all events, what remains of it 
will probably no more stop the adoption of 
the inductor-alternator than the higher cost 
of direct-coupled dynamos has prevented 
their adoption in preference to belt and rope 
driving. For some years back the Brush 
Company have been endeavouring to ex- 
tend their works sufficiently fast to keep 
pace with the increased demand for their 
manufacture, and at present very large and 
important additions to the heavy machinery 
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shops are being made in order to permit of 
an increased output. 

We have spoken hitherto chiefly of the 
electrical portion of the Sheffield plant, but 
the steam portion of it—the engines—is 
little less remarkable. These engines are of 
the “Universal” type, which since their 
introduction a few years ago have been fast 
risig in favour. The Sheffield engines are, 
so far, the largest of this type that have been 
under steam (though several others will 
shortly follow), and have been as great a 
success as the alternators. Though to all 
appearance of the enclosed type, they can 
in a few moments be divested of their cover- 
ing and become thereby as accessible as any 
open engine. Their extremely short steam 
ports render them highly economical of 
steam, and the fewness of the working parts 
ensures a corresponding economy in the way 
of repairs. Special attention has been given 
to secure easy and rapid adjustment of the 
heavy parts, which can be effected without the 
aid of a skilled mechanic. Each crank is 
operated by compound cylinders in tandem, 
each cylinder is single acting, and the two 
Corliss valves are between the cylinders, so 
that, as already stated, the shortest possible 
steam ports are obtained. The special con- 
struction makes the engine self draining, so 
that breakdown through water in the cylinder 
cannot occur. The steam consumption cal- 
culated from the diagrams was about 27} lbs. 
per K. W. hour at full load (allowing 10% for 
clearance), and is well within the specification. 
It is also particularly good on light loads. 
Each crankshaft has a bearing next the rotor 
13 in. diameter by 34 in. long, the speed 
being 200 revolutions per minute. The pro- 
portions of the plant are thus so ample and 
its performance has proved so excellent, that 
the makers have raised its ratings from 600 
to 750 K. W. capacity. 


‘ BRITISH LOCOMOTIVES FOR CHINA. 
®O 


E have pleasure in illustrating here- 
with one or two types of railway 
locomotives recently constructed by 

the well-known firm of Dubs & Co. for the 
Imperial Chinese Railways. Considering 
the extensive publicity which has been asso- 
ciated with the ordering of some American 
locomotives for Chinese railways, it is some- 
what refreshing to be assured that British 
locomotive builders appear to have been 
more occupied with work than self adver- 
tisement, and that they, to say the least of it, 
are holding their own in China. We are 
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FIG. I.—EXPRESS LOCOMOTIVE, IMPERIAL CHINESE RAILWAYS. BUILT BY MESSRS. DUBS AND CO., GLASGOW. 








FIG. 2.—TANK 
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informed, indeed, that the Baldwin loco- 
motives are not considered to realise the 
expectations held out in connection with 
them ; and as this is stated to be the opinion 
of Mr. C. W. Kinder, the Locomotive 
Engineer to the Imperial Chinese Railways, 
who is not to be suspected of any personal 
bias in the matter, we can only conclude that 
the Philadelphia firms have not quite cor- 
rectly gauged the conditions necessary for 
complete success in Chinese railway traffic. 

Our illustrations show respectively (Fig. 1) 
a type of express locomotive which presents 
a curious unison of American and British 
practice, and (Fig. 2) a tank locomotive. All 
the engines supplied by Messrs. Dubs & Co. 
indeed, have outside cylinders with valve 
chests on the top, but otherwise, with 
the exception of being fitted with cow- 
catchers and pumps, and the firebox being 
constructed of steel instead of copper plates, 
the engines conform generally to British 
practice. The dimensions of the Express 
locomotive are as follows :—Cylinders 17 in. 
diameter and 24-in. stroke; wheels, 5 ft. 
10 in. ; heating surface, 1058°24 sq. ft. ; grate 
area, 17°17 sq. ft. ; weight in working order, 
37 tons 16 cwts. The tank engine illustrated 
in Fig. 2 has cylinders 16 in. diameter and 
24-in. stroke ; wheels 4 ft. diameter ; heating 
surface, 967 sq. ft. ; grate area 17°23 sq. ft. ; 
and weight, 52 tons 1g cwts. 

Messrs. Dubs & Co. are sending three 
classes of locomotives for the Imperial 
Chinese Railways, viz., Express, Mixed 
Traffic, and Tank Engines. The Mixed 
Traffic Engine has proved very successful, 
and Messrs. Dubs & Co. have now on order 
a number of the same class with greater 
boiler power and special features suggested 
by Mr. Kinder. The “ tail-piece” at the end 
of this article depicts the “ Flying Victory,” 
built by Messrs. Dubs & Co. for China in 
1886. 
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VICKERS-MAXIM 12-INCH GUN. 
2 
HIS new gun, whose remarkable qualities 
Ea have excited so much attention in this 
country and abroad, and which is now 
being introduced into the British navy, is of 
steel and wire-wound construction, 41 ft. 4 in. 











2-INCH GUN, 







** VICKERS-MAXIM ” 


dire 4m 


OUTLINE OF THE 


long over all, weighing 5o tons. It is capable 
of firing an 850-lb. projectile with a muzzle 
velocity of 2,612 ft. per second, and will throw 
this projectile a distance of eight miles. The 
energy of the projectile as it leaves the 
muzzle is 40,220 foot tons. 

The breech mechanism is shown in the 
drawings: Fig. 1 showing the mechanism 
closed and locked ready for firing, and Fig. 2 
the mechanism swung open, with the gun 
ready for loading. This mechanism, which 
is a patent of Messrs. Vickers, Sons, & Maxim, 
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is worked by a hand-wheel ; by 
turning this wheel the breech 
plug is first unlocked and then 
the whole mechanism is swung 
out of the gun, all in one con- 
tinuous action. 

While the breech plug is 
being unlocked the firing gear 
is actuated by the mechanism 
and automatically ejects’ the 
fired primer, leaving the firing 
mechanism open, so that a new 
primer can be inserted while 
the gun is being loaded. 

The breech mechanism is 
constructed so that it is impos- 
sible to fire the gun unless it 


is absolutely locked. It is of 


very simple design, easily taken 
to pieces and put together 
again, and can be worked very 
easily by one man. 


“* VICKERS-MAXIM” 





** VICKERS-MAXIM” 12-INCH GUN: BREECH 


CLOSED AND LOCKED. 


So B® ® 


| eamaaccpiele ARRANGEMENTS... 


are being made for increasing the already very large circulation of 


this Magazine during 1900. 









I2-INCH GUN ? BREECH SWUNG OPEN, 


IF you want a splendid Case 
to bind up your issues of the 
First Volume of FEILDEN’s 
MAGAZINE communicate with 
our Publishing Department 
without delay, when prices and 
particulars of Half-Roan and 
Cloth Cases, handsomely de- 
signed in green and gold, will 


be forwarded. 


Our organization is being further 


strengthened all over the country and abroad. Firms not already 
having announcements in FEILDEN’S MAGAZINE are informed that 


owing to the rapidly rising sale of the 


Magazine, its consequent 


enhanced prestige and influence, and increasing costliness, the present 
advertisement rates will not obtain after the 15th instant. 
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CIVIL AND MECHANICAL 
ENGINEERING. 
ee) 


Pneumatic Tools in British Dockyards,— 
It is stated that the British Admiralty are about to 
adopt pneumatic riveters and other tools driven by 
compressed air for use in Admiralty dockyards, on 
a large scale. United States manufacturers of 
such specialities are looking forward to orders, as 
they claim they make the best type of tool of this 
description. An article on pneumatic tools will be 
found elsewhere in this issue. 


> 


“Air Ships,”—Fvery attempt at aviation 
hitherto has consisted in attempts to utilise the 
buoyancy of the air. The validity of this prin- 
ciple, however, must be considered very doubtful. 
What depends for its support on the buoyancy of 
the air must be at the mercy of any disturbance of 
the air, and no stability can be looked for except- 
ing ina calm atmosphere. Maxim and Langley, 
it is true, have departed in some degree from the 
balloon type; yet even they depended on the 
aéroplane, which is really only a modified balloon. 
In reference to this the Duke of Argyll, who 
has made no reputation worth speaking of as a 
mechanician, appears to have hit the point in a 
recent press communication on the subject. He 
says: ‘* Nothing can be more certain than that no 
fiving animal is constructed on this principle. 
Every one of them is constructed on the opposite 
principle of weight lifted and guided by mechanical 
energy. There is not a flying animal in the world, 
from the smallest midge to the largest bird like 
the condor, which is not always heavier than the 
air in which we stupidly describe it as ‘ floating.’ 
If you wound the organs of mechanical energy 
every flying animal falls like a stone. I do not 
think that man can overcome the natural laws that 
condemn all buoyant bodies to an inertia that 
makes them useless. They must go with the 
medium in which they float. They cannot resist 
it, seeing that they have no fulcrum to act upon. 
My own belief has long been that if we ever are to 
navigate the air it must be on the mechanical 
principles which Nature has adopted in her glorious 
and exquisite mechanism of avian flight.” 


Utilisation of Waste Heat in Gas Engines,— 
It is pointed out that gas engineers reject from 20 
to 50 per cent. of the heat supplied to them by 
allowing it to pass off with the water of the jacket. 
This is so far an unavoidable loss as regards the 
engine, but it need not be all loss. A gas engineer 
suggests that by means of a thermometer in the 
outlet of the jacket, the best temperature for each 
engine might be found approximately and adhered 
to. But even at the best there is still much waste 
heat, and he suggests it might often be used in the 
shape of hot water for the domestic supply. It 
may be used in radiators to warm houses, in 
public buildings for the same purpose, and so on, 
Yet gas engines driven by producer gas are as yet 
comparatively scarce, and millions are thrown 
away annually in waste gas, and waste heat of all 
descriptions, for lack of the means or spirit to 
utilise them. ‘* We think,” states a contemporary, 
‘*that many schemes for utilising waste heat 
might be inaugurated, were it not for the inevitable 
opposition of the local authority possessing streets 
to be crossed. A whole London square, for 
example, with a central garden, could easily be 
supplied with heat, water, and electric light and 
power from a comparatively small station.” 


a> 


American Locomotives for German Rail- 
ways,—Considerable comment has been made on 
the Berlin Exchange in consequence of the intro- 
duction of American competition in the construc- 
tion and supply of 20 compound locomotives 
required by the Saxon State Railway Adminis- 
tration. The Baldwin Locomotive Works, of 
Philadelphia, through their London _ represen- 
tatives (Messrs. Sanders & Co.), offered to supply 
the engines for 54,760 marks each, delivered free 
at Chemnitz railway station, this price including 
the payment of customs duty and the cost of 
erecting the locomotive complete at that station, 
and shipment to take place seven months from 
receipt of the orter. The lowest German tender 
for delivery at’Chemnitz was submitted by the 
Breslau Works at 54,540 marks, or only slightly 
less than the American offer; but the time 
required for the completion of the engines was 
much longer, and the Baldwin Works have conse- 
quently been awarded the contract. Apart from 
other German firms, the Société Métallurgique, 
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of Brussels, entered the competition, but its price 
of 78,500 marks per locomotive exceeded even 
the highest tender sent in by any of the German 
works. 


> 


A Great Steam Superheating Plant.—The 
Aachen Mining Company have completed the 
most extensive superheating plant in the world in 
their works at Rothe Erde, Germany. All the 
boilers are provided with Schwoerer’s superheaters, 
42 of which have been installed in the flues con- 
nected with a similar number of Cornish double- 
flue boilers, having aggregate heating surfaces of 
47,363 square feet. Besides these an additional 
set of five large superheaters of the same type have 
been connected with a second group of 24 Cornish 
boilers, with a heating area of 26,910 square feet. 
An interesting fact connected with this plant is 
the small loss of heat in the steam pipes used for 
conveying the steam to a distance. This loss is 
at the rate of only 1 deg. Cent. for each length of 
42 ft. of 24-in. steam pipe, the total distance 
travelled by the steam being 1,050 ft. Very careful 
tests, extending over three years of day and night 
working, have shown the saving in fuel by the use 
of this plant to be from 15 to 20 per cent. 


> 


Bridge-Building Combination,—It is stated 
that a combination of bridge-building companies 
will be shortly concluded at New York. Negotia- 
itions are now being conducted between the syndi- 
cate managers and the Carnegie Company regarding 
‘a gigantic contract for structural steel to be made 
by the Carnegies and delivered to the combination 
which will be worth 10,000,000 dols. per year. 
The capital stock of the American company will 
be 67,500,000 dols., of which 29,000,000 dols. 
will be preferred cumulative stock, bearing 7 per 
cent. interest. 

> 


New Points in a Corliss Engine,—A steam 
engine has recently been devised which is claimed 
to possess some novel points. The engine is of 
the vertical compound type, arranged in general 
upon the Corliss lines. The cylinders are placed 
as closely together as possible, with all valves and 
steam passages between the cylinders, to avoid 
loss of heat from them and to facilitate the transfer 
of steam from one cylinder to the other, and for 
the sake of compactness. The first cylinder ex- 
hausts through passages directly into the second, 
the upstroke of the first coinciding with the down- 
stroke of the second. The valves are placed as 
closely as possible to the interior of the cylinders, 
but there are only two to each cylinder, the steam 
and exhaust valve for each end being combined in 
one. All valves are actuated by one wrest piate, 
and such is the arrangement of the valves that the 
exhaust from the high-pressure cylinder immedi- 
ately enters the low-pressure, the valve in the 
second cylinder being always open in time to per- 
mit its free passage. The work in each cylinder 
at normal load and pressure is exactly the same, 
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and the weights of the reciprocating parts are 
balanced against each other by means of the pistons 
being cast hollow. 


> 


An Enormous Steel Plant,—The famous 
Duquesne Steel Works of Carnegie are to be still 
further enlarged, vast as are their present propor- 
tions. It is announced that the additions will 
embrace two blast-furnaces, each capable of pro- 
ducing 700 tons per day, fourteen 50-ton basic 
open-hearth furnaces at the Duquesne Works, and 
a reversible blooming mill at Duquesne, which is 
to work the ingots produced by the new open- 
hearth plant into billets and sheet bars. The 
estimated cost of these and other changes is com- 
puted at 41,200,000. To the British manufacturer 
the chief interest of this announcement lies in the 
confidence which such enterprise shows in the 
future of the American iron and steel industries. 
Already the Carnegie Company have resources for 
the production of over 24 million tons of steel 
annually. Their new plant will probably enable 
them to increase this capacity to well over three 
million tons a year. 


a> 


Benzine Motors for Canal Barges.—lIt is 
stated that benzine motors are being tried for 
driving canal barges in France, the first vessel of 
the type having recently been set to work on one 
of the canals connecting with the Rhine. This 
vessel is of the ordinary canal type, built of iron, 
but is fitted with a motor having two cylinders of 
sufficient capacity to give 12 horse-power. These 
operate twin propellers, both at the stern of the 
vessel, and the be tich can carry 265 tons of 
cargo on a draught of 5 ft. 10 in., attains a speed 
considerably in excess of that with a horse on the 
towpath drawing the boat along. 


a) 


An Electric Igniter for Gas Engines,—An 
igniter for gas engines has recently been devised, 
in which use is made of the well-known induction 
of electro-magnets to produce a spark or a succes- 
sion of sparks of any desired length and tempera- 
ture, thereby securing the prompt ignition of any 
charge, notwithstanding any probable cause of 
failure that may be able to affect the working of 
the usual igniters on the market, which depend on 
strength of current alone for the production of a 
single spark at the instant of breaking contact. 
The apparatus consists of a plug of sufficient 
length to screw into the cylinder or firing chamber. 
On top of this plug is mounted an electro-magnet, 
connected with an insulated post carrying a fixed 
electrode projecting beyond the bottom of the plug 
and tipped with platinum. The magnet core ends 
outside the plug, and is used to attract an armature 
on the end of a rocker arm, which also extends 
through the cylinder and carries the other platinum 
contact point. When the magnet is energised, the 
armature will be attached and the contact points 
separated, thus making a spark direct from the 
current. An instant later the induced spark from 
When the current is 


the electro-magnets follows. 
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broken the armature is retracted by a spring and 
the contact points close. The rocker arm is 
packed with powdered graphite, making a joint 
that is self-lubricating and gas-tight. A cam on 
the engine makes and breaks contact to operate the 
magnets, but the use of a magneto on the engine, 
and driven by it, is preferred, as it is cheaper, 
more positive than battery, and more easily kept 
in order, while the independence of ratio between 
spark and current allows the use of weak currents 
for heavy sparks. A shunt and push button allows 
the use of the igniter by hand when starting 
large engines. 


Peg) 
Nickel Steel v Steel for Steam Boilers,— 


Nickel steel is coming into use as a substitute for 
ordinary mild steel in the manufacture of boiler 
tubes. Experiments have demonstrated that 
nickel steel of 20 or 25 per cent. of nickel will 
have, as regards acid corrosion, a vastly longer 
life than mild steel, and as regards deterioration 
from the action ‘of heated gases and steam, at 
least twice the durability of mild steel. To 
manufacturers and others the growing importance 
of aluminium and nickel is a matter of much 
practical interest. 


> 


Cast Aluminium,—Cast aluminium is about 
equal in strength to cast-iron in tension, while 
under compression it is comparatively weak. 
With a purity of 99 per cent. the ultimate tensile 
strength of aluminium per square inch is, in 
castings, 18,000 pounds; in sheet, 24,000 pounds 
to 40,000 pounds ; wire, 30,000 pounds to 55,000 
pounds, and in bars, 28,000 pounds to 40,000 
pounds. The elastic limit of aluminium of this 
purity is, for castings, 8,500 pounds; sheet, 
12,500 pounds to 25,000 pounds; wire, 16,000 
pounds to 33,000 pounds, and bars, 14,000 pounds 
to 23,000 pounds per square inch. Taking tensile 
strain in relation to weight, pure aluminium is as 
strong as steel of 80,000 pounds per square inch. 


a a) 
Two Tide Mills in France,—M. P. Renaud 


has described in the /udustrie two mills turned 
by the tides in France. One of these, at 
Pont Abbé (Finisterre), is situated about 4 kilo- 
metres from the sea. <A large pond behind the 
mill is connected with the sea by a river whose 
channel conducts the flow and ebb of the tide, 
besides serving for water-borne traffic. The tide 
passes up through clack-valves, which opening in- 
wards dam back the ebb. As is known, the 
tides are worth about 124 hours work per day. 
he distance between the mill and the sea makes 
the water take about 3 hours to get above the 
motors, and as these can go even when sub- 
merged, 14 hours work per day can be got out of 
them. There are ten pairs of stones, besides 
cleansing and bolting accessories. The power 
necessary is 80 horse. The effective fall during 
high tides is 2°50 m., and during low tides 2 metres 
average. This power has therefore to be got at 
both. There are two turbines, 70 horse each, with 
a 2°50 m. fall, or a total of 140 horse. The excess 
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provides for 80 at any time, and also to let them. 
run submerged when there is plenty of water. 
Working normally, the pond falls 0o'45m. to 
0*50m. in seven hours. Then the average quan- 
tity of water used per second is :— 
5S WO ns yield of the motors being 0°75 
H x 0°75 
T =60 poucelets (3 poucelets=4 horse power) 
H =average 2°25 m. 
Ox 60x 100 _ 3,550 litres. 
2°25 x 0°75 
The volume spent in seven hours will be 
3m‘, 550 x 3,600° x 7 = 89460 m*. 
The superficies of the pond them must be 
a an Say about 18 hectares. * 
0°50 


Q= 


= 178920 m?. 


The average depth of the pond is I m. to I'20m., 
which ensures water in hand even at ebb tide. 
The motors used are two turbines with free vibra- 
tion parallel rims and hollow vertical axles, and 
with Fontaine’s conic water-feed regulator. These 
turbines are bevel-geared to a horizontal coupling 
shaft, which transmits their combined power 
again by conic gearing to a vertical shaft, which 
reaching to the top of the mill, drives the machines 
on every floor. The clack-valves are seven in 
number, and present a surface of about 9 square 
metres. The installation of the two motors with 
connections — excepting masonry—was about 
£1,000. Another such mill exists at Ploumanach, 
Cotes du Nord. It enjoys a fall of 4 to 5 metres. 
The pond area is about 1 hectare. The power 
represented by the 60,000 cubic metres accumu- 
lated by the sea falling 4 metres is 1,500 to 
2,000 horse power per day. 


* Hectare=2 acres, 1 rood, 35 perches. 


B 


ELECTRICAL ENGINEERING. 


An Electric Fire-engine—An_ electrically- 
driven fire-engine is about to be tried in Paris. 
The hose-cart which will be used in connection 
with this engine has already been out on the public 
streets on trial runs, and weighs about a ton un- 
loaded, and nearly 24 tons with its full equipment. 
Of this weight the accumulators account for 1,140 
Ib. It is estimated that the hose-cart has a range 
of 37 miles on ordinary roads, with an average 
speed of 10 miles per hour. Of course with the 
hose-cart electrical energy is only required for 
moving the same on the streets, whereas with the 
fire-engine constructed on the same principle 
sufficient stored energy would have to be provided 
to drive the pumps after the engine has arrived at 
the seat of the fire. 

> 


Novel Electrical Omnibus,—An electrical 
omnibus with some novel features has recently 
been put on the streets of Berlin. It carries 21 
persons and weighs, with batteries and passengers, 
64 tons, of which the accumulators only weigh 14 
ton. Two motors are used on each axle, making 
four in all. These are so arranged that the wheels 
are driven independently. The motors drive by 
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means of single-reduction gearing with a ratio of 
I to 7°5 on the front wheels and 1 to 8 on the 
back. The regulation is effected by means of 
series-parallel controllers in the usual way. The 
most important feature of the omnibus, perhaps, is 
its provision with a collecting bow, so that a charge 
of electricity can be taken from the overhead wires 
of the tramway company. 


> 


A Russian Electrical Company.—Messrs. 
Schuckert & Co., of Nuremburg, Germany, are, 
it is reported, promoting a separate company to 
carry on the Russian business of the concern. 
Negotiations are in hand with the view of convert- 
ting the horse tramways in the town of Kischineff 
into electrical lines. 


New Method of Accumulator Construc- 
tion.—A new method of making electrical accu- 
mulators resembles that used in the original Volta 
pile, the cells being piled one above the other 
instead of being contained in separate glass boxes 
as is now usual. The battery consists of a series 
of shallow rectangular lead vessels with sloping 
sides, placed one above the other, with spherical 
insulators in the four corners of each vessel to 
prevent metallic contact. The bottom of each 
vessel is corrugated, the number of corrugations 
-depending on the number of plates to be used in 
each cell. From the crests of the corrugations 
project inwards the negative plates, while the 
positive plates are suspended from the lower or 
outer face of the corrugated bottom. When the 
vessels are in position the downwardly projecting 
positives of any cell come between the upwardly 
projecting negatives of the vessel immediately 
below it. The vessels being shallow, the depth 
-of the electrodes is comparatively small, hence the 
‘danger of buckling and short-circuiting is greatly 
reduced, and the fact that the cells cannot be 
readily inspected is not a serious disadvantage. 
The main advantages claimed by the author are : 
(1) a saving of floor space amounting to as much 
as 75 per cent. over the ordinary method; (2) 
there are no joints to be made between the 
terminals of consecutive cells; (3) absence of 
special containing vessels or boxes for the plates 
-and acid, and better insulation. 


a> 


Electric Locomotive for the Jungfrau,—The 
electric locomotive constructed by Brown, Boveri 
‘Co., destined for the Jungfrau Mountain Rail- 
way, is said to be the most powerful rack-wheel 
machine hitherto constructed, and is designed to 
haul trains over the steepest portion of the road. 
The motors are placed under the passenger cars, 
whereby greater adhesion between the driving- 
wheels and rails is obtained. The car truck is 
provided with two bearing axles and two driving 
.axles, the latter being situated between the former. 
Two motors, each of 125 h.-p., at 800 revolutions 
per minute, actuate the toothed wheels through 
ithe medium of duplicate gearing. If required, 
ithese motors are capable of working up to 
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300 h.-p. The driving current is conveyed over- 


head at a tension of 500 volts. The pivots of the 
toothed wheels are of aluminium-bronze, the teeth 
being of cast-steel. 


~ New Electric Railway Signal,—A new elec- 
tric signal recently invented for railroad crossings 
gives a series of signals that enables everybody to 
tell how close an approaching train may be. It is 
entirely automatic, and the first signal is given at 
cross-roads when the train is a mile and a half 
away, by ringing a bell and displaying a signal 
that a train will pass within three minutes. The 
next signal is given when the train is half a mile 
away. It is thought that this new device will 
prevent many accidents. 


> 


New Swiss Electric Railways.—The Swiss 
Federal Council has granted a concession for the 
construction of an electric railway from Loéche, 
on the Jura-Simplon Railway, to Loéche-les- 
Bains. The line will consist of two distinct parts, 
the first of which will connect the town of Loéche 
with the main line, and the second, which will be 
used for tourists, going to the health resort at 
Loéche-les-Bains. The first section is onlya mile 
and a half long, but a grade of 53 per cent. will 
be encountered in this distance. The line up to 
Loéche-les-Bains is about five and a half miles 
long, and on this the maximum grade will be 
about 20 in 100. The electrical energy will be 
obtained from the River Dala. It is also proposed 
to construct an electric railway between Chiavenna 
(Lombardy) and Martinsbriick (Grisons). The 
line would be 114 kilometres long. 


> 


An Electric Sewing Machine.—An elec- 
trically-driven sewing machine of a new type has 
been invented in Germany. Unlike hitherto so- 
called electrically-driven sewing machines, this one 
is driven by the aid of an electric motor mounted 
on the axle. The machine consumes °7 of an 
ampere at 110 volts, and makes 1,000 revolutions 
per minute. The armature contains a number of 
windings, grouped in twelve sections. The small 
motor is shunt-wound, and on the base of the 
sewing machine is fastened a small rheostat, which 
gives the machine a varying speed of from 180 to 
1,800 revolutions per minute. 


> 


Electrolysis and Cast-Iron Pipes,—It is 
stated that cast-iron pipes are usually but little 
affected by electrolysis, since the coating of 
adherent moulding sand and tar protects them. 
In the ordinary soil an iron pipe submitted to 
electrolytic corrosion is covered with a layer of 
oxide, which is a poor conductor of electricity, so 
that, with a given pressure, the deeper the layer 
of rust the slower is the rate of corrosion. In the 
case of cast-iron pipes, at Drayton, Ohio, the 
surrounding soil seems to give a different reaction 
when acurrent passes throughit. The tar appears 
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to give no protection whatever, and the surface 
of the pipe is changed into a soft black material 
resembling graphite, and easily cut with a knife. 
The chemical analysis of the pipes shows that the 
percentage of iron is greatly diminished while the 
percentage of carbon is more than doubled. The 
use of wooden pipes in districts covered by electric 
mains is recommended. 


ae) 


An Electric Fog Horn,—An electric fog horn 
has been invented by a Canadian electrical engineer. 
A naphtha engine supplies the motor power for a 
dynamo, which furnishes: the electric current by 
means of which three pairs of electro-magnets 
operate half a dozen clappers, which strike against 
a large gong with the frequency of about 36,000 
strokes to a minute, producing an almost con- 
tinuous sound. Its effectiveness is enhanced by a 
mechanism on the principle of a megaphone, by 
means of which the sound is not only intensified, 
but thrown in the required direction. It is stated 
that the sound from a small model was heard a 
distance of two miles. A full-sized fog horn is to 
be sent to the British Columbia coast, where it 
will be installed and put in operation at once. 


> 


A New Carbide Furnace,—The disadvantages 
of the usual type of furnace when used for carbide 
production have been summarised as follows: 
1. Loss of carbon dust with waste gases. 2. Loss 
of carbide by exposure to air in heated state. 
3. Loss of heat in fused carbide. The improved 
Borchers’ furnace consists of a smelting chamber 
with thin walls enclosed in a water-jacket. The 
finished block of carbide is left for several hours in 
the furnace, and the heat which it gives out is 
utilised for steam generation. By working a series 
of such furnaces at intervals of two hours or less, 
a constant supply of heat for steam generation 
can be obtained. The carbon required for the 
formation of carbide is supplied by the electrodes ; 
and the lime is used in the form of lumps, not in 
a fine powder. When the necessary heat has 
been attained within the furnace, the lime around 
the electrodes unites with these to form carbide, 
and this latter flows away in the fused state. The 
size of the furnace and the charge of lime are so 
adjusted that the sides of the smelting chamber 
are always protected by a layer of unused lime 
from the action of the intense heat at the centre. 
The system can be used with either arc or 
resistance furnaces. Professor Borchers claims 
for these furnaces that by their use one-fourth of 
the power hitherto used in carbide production can 
be saved. 


> 


Electrical Plant for Greece,—A company has 
just been formed in Athens, to be known as the 
Greek Electrical Company, with a provisional 
capital of 5,000,000 drachmas. The leading spirit 
in the new undertaking is the Thomson-Houston 
Company, which already has a branch establish- 
ment in Athens, and the other founders include 
the Athens Bank and the Société Généraie 
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d’Enterprises. The object of the new company 
is not only to undertake electric lighting in 
Athens, the Pirzeus, Syra, Patras, and Kalama, 
but also to construct an electric tramway im 
Patras. 

> 


Storage Battery Canal Traction,—The Erie- 
Canal Traction Company have decided to adopt 
the storage battery for its motive power. The 
method of operation is stated to be as follows :— 
An electric traction engine will run along the- 
towpath of the canal. It will tow a canal boat 
filled with storage batteries of sufficient capacity 
to furnish current for the traction engine, and for 
a reasonable number of canal boats with cargoes. 
towed behind the battery boat. 


> 


The Importation of Electrodes,—An order 
of unusual importance to the Niagara Falls electric 
plant is stated to have been placed with the Acheson 
Graphite Company in October last, when that 
company closed a contract with a European firm: 
to furnish them with 96 tons of graphitised elec- 
trodes. Europe has never before imported carbon: 
rods in any quantities from the United States, and 
this is said to be the largest order ever recorded 
in this field of business. The process, it will be- 
recalled, is the discovery of E. G. Acheson, who- 
is president of the Carborundum Company and 
also of the Acheson Graphite Company. 


> 


Important Forthcoming Electrical Instal- 
lation in Sweden,—It is announced that the large 
Ljungan waterfall at Olby, Sweden, is about to 
be utilised for industrial purposes, and this has. 
necessitated extensive and interesting works of 
various natures. A company was formed some 
time ago with a capital of 2,000,000 kroner, which 
bought the waterfall and the adjoining land, and 
in the beginning of last year the work was com- 
menced. A canal was constructed to lead the 
river round the waterfall, above which a dam was. 
built. The works-building is about 130 feet long, 
and the inside height is over 60 ft. The water is. 
led from the canal into the turbine house through 
five pipes of 6 ft. diameter, and two of about 8 ft. 
diameter. In addition to these, there are several 
reserve pipes, which can be taken into use without 
much additional cost, should the erection of new in- 
dustrial establishments make them desirable. The 
dynamos will be direct coupled to the turbines, and 
the electric power will be conveyed direct from there- 
to the workshops. The water power, which can 
be made available without interfering with that 
part of the stream which must be left intact, 
amounts to some 12,000 horse-power. About 
half this power will be required for the two large 
factories: Olby Electrochemical Company, and 
Olby Calcium Carbide Company. The latter is- 
situated on the east, and the buildings of the 
former on the west, side of the canal. The 
Olby Electrochemical Company will manu- 
facture chloride of potash according to a newr 
process. 
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RAILWAY WORK. 


New Railway in Sweden.—The Swedish 
Government has granted a Government loan or 
bond for a new railway in the island of Gothland. 
The proposed line is to run from Slite to Roma, a 
distance of about 20 English miles. There ought 
to be a chance for British makers to supply the 
necessary rails and other material. 


> 


Contemplated Gigantic British Railway.— 
It is stated that a project that has lately been 
under consideration, is likely, before long, to re- 
ceive more practical attention. The project con- 
sists of a railway that shall run from Alexandria to 
join the Indian railway system v@ Basra; from 
there through Burma to Kulong Ferry to join the 
Yangtse Valley. 

> 


An Euphrates Valley Railway.—-It is stated 
that an English syndicate has secured the conces- 
sion from the Sultan of Turkey to build a railroad 
through the Euphrates Valley to the Persian Gulf. 
The project of building a railroad from Constanti- 
nople to the Persian Gulf was broached many 
years ago by the late Ferdinand de Lesseps, but 
his attempts were in vain. England and Russia 
have both tried to obtain a similar privilege. At 
last Germany received permission to build a rail- 
road from a port opposite Constantinople to 
Angora, and the Anatolian Railroad was the 
result. The extension of this railroad from 
Koniah, first to Bagdad and thence to Bassora on 
the Persian Gulf, has been a scheme of the Ger- 
man Emperor. 

> 


A Proposed Electrical Railway between 
Croydon and Brighton,—It is well known that 
one of the most lucrative railway traffics in the 
United Kingdom is that between London and 
Brighton, and it is stated that a Bill will be brought 
forward before Parliament for powers to construct 
an electric line from Croydon to Brighton in the 
next Session. Cheap fares and high speeds will, 
it is stated, be the main features of the new line, 
which, however, will encounter the most deter- 
mined opposition from the powerful interests con- 
cerned in the present monopoly, on the attempt 
to bring the conception into practical being. 


> 


An Improved Tip Wagon,—An improved 
form of tip wagon has been patented by Messrs. 
Walter Griffiths and F. Hawker, of the Darling- 
ton Wagon and Engineering Company. The 
usual contractors’ tip wagon shoots its contents 
from the end or the side only, but the new wagon 
is so constructed that it can shoot them in any 
direction. The upper portion of the wagon re- 
volves on a pivot and runson three wheels. When 
it is brought round to where it is required, pins are 
dropped into sockets underneath, and so the body 
is secured. The wagon is then tipped in the 
ordinary way. 
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Railway Construction in India,—The fol- 
lowing railway surveys have been sanctioned by 
the Government of India during the coming cold 
weather :—The Dit-Kunch-Jalaun-Madhogarh, 
55 miles, and the Dholpure-Bari, 20 miles, by the 
Indian Midland Railway Company ; the Mozaffur- 
Dharmapuri, 16 miles, and the Salem-Shevaroy, 
8 miles, by the Madras Railway ; the Amritsar- 
Sarhali, 26 miles, the Malekwal - Lyallpur, 
100 miles, the Allahabad-F yzabad and the Ganges 
Bridge, 100 miles, and the Khandwa-Akola-Basim 
Nanded, 150 miles, by the Director of Railway 
Construction; the Mutla River, by the East 
Indian Railway ; the Dacca State Railway exten- 
sions, 234 miles, by the Eastern Bengal State 
Railway ; the Arsikere-Mangalore, by the Mysore 
Durbar ; the Kalikiri-Royachoti, 32 miles, by the 
South Indian Railway; and the Henzada- 
Myaanoung, by the Burmah Railways. 


> 


A Railway Project in Sweden,—-A most 
important project has been laid before the Swedish 
Government for the purpose of bringing the 
Siberian Railway into direct communication with 
the railway system of Sweden. According to this 
scheme, it is proposed to construct a line of rail- 
way -northwards trom Stockholm to Keppel Kurs, 
the most easterly point of Sweden opposite the 
Finnish coast. From Keppel Kurs powerful 
steam-ferries will afford communication with 
Hango, a port at the extreme south-west of 
Finland, and thus a direct route will be opened 
by which goods brought across European Russia 
from the Trans-Siberian Railway will have a 
new port of export for the English and American 
markets. Ice-breakers built on the model of the 
Ermack will, it is expected, be able to keep this 
new route open to navigation during the winter. 


> 


British Steel Rails for Valparaiso.—Messrs. 
Chas. Cammell & Co. have recently shipped 5,000 
tons of steel rails for Valparaiso. This cargo was 
shipped in the new Sunderland built steamer 
Tsel Holme. The steamer Novembre was loaded 
just before the date of this shipment with 5,000 
tons of rails from the same works for New 
Orleans, and the Greta Holme took in 3,500 tons 
of rails for Montreal. 


> 


Air Pump Lubrication,—It is reported that 
experiments are being made by the Norfolk and 
Western Railroad Company in the United States, 
to determine whether economy cannot be effected 
in the use of lubricating oil. One plan that has 
been tried provides that the oil be taken directly to 
the steam chest on the top of the pump and 
discharged on top of the side valve, so that the 
pump will have a chance to use every drop of oil 
ed to it. Where a triple-feed lubricator is used 
the oil pipe can be coupled directly to the steam 
chest of the pump, and as this style of lubricator 
is fed by direct boiler pressure the feed will not 
vary when the governor shuts off the supply of 
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steam from the pump. It has been pointed out 
that many 9}-in. pumps use more oil from the 
lubricator to the steam than the area of the rubbing 
surfaces and the work done by the pump should 
require. Frequently the drip cock at the pipe 
connection from the governor to the pumpleaks con- 
siderably, as the weight of the handle is liable to 
work it open at a time when it is not noticed by 
the engineer. The joints at the governor are not 
always tight, and with a governor that has been in 
service a long time it is not unusual to see oil 
escaping at the vent-hole in the body of the 
governor cylinder. 


> 


New Railway in Russia.—Russia contem- 
plates the construction of a line of railway from 
Orenburg in south-eastern Russia, and north of 
the Kirghese Steppes, in a south-easterly direction 
to Tashkend, the chief town of Turkestan and the 
military head-quarters of Russian Central Asia. 
A leading engineer of Ways of Communications 
has already been ordered to make the preliminary 
survey for the projected line, which cannot fail to 
be of the very highest strategic importance. Its 
length will be probably about 1,200 miles. 


> 
Proposed Conversion of Bombay Tram- 


ways,—The Bombay Tramways Company has in 
use 187 open cars, made by the company in Bombay. 


It employs 1,150 horses, each of which travels on 


an average 13 miles daily. The rails are of the 
girder type, 30 ft. long and weighing 83 lbs. per 
yard. They are laid on teak-wood ties and bedded 
in concrete. The road was opened to traffic in 
1874, and its present cost is estimated at about 
35,000 rupees per mile of a single track. The 
total gross receipts of the road for the last financial 
year were £79,700, and the operation expenses 
during the same year were £51,500. There is 
now a movement to convert the road into an 
electric line, the company having applied to the 
Bombay Government to sanction the conversion. 
Electricity has but recently come into use in India, 
‘Madras being the only city where it is used on 
street railways as a motive power. It is to be 
trusted that British engineers are on the gai vive. 


> 


A Swiss Engineering Syndicate,—It is 
stated that a syndicate of American and European 
capitalists has been formed for the purpose of 
establishing in Switzerland immense locomotive 
and rolling-stock works capable of turning out 
annually 600 locomotives, 1,000 cuvaches for ordi- 
nary railways, 1,000 coaches for electric railways, 
and 10,000 signals, points, &c. The directors of 
the syndicate are Mr. G. Burnham, of the Baldwin 
Locomotive Works at Philadelphia, president ; 
Mr. S. G. Brill, of Brill & Co., Philadelphia, vice- 
president; Mr. W. Siemens, of Siemens & Halske, 
Berlin, secretary ; Mr. de Neuflize, director of the 
Paris- Lyons- Mediterranean Railway, treasurer ; 
Mr. Camille Barbey, administrator of the Yver- 
don-Sainte-Croix Railway, general manager. 
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Forthcoming Tramway and Ligh Rail- 
way Exhibition.—Next year an exhibition will 
be held at the Agricultural Hall, Islington, de- 
voted to tramways and light railways. The show 
will be open from June 3oth to July 11th. For 
several years there has been an exhibition of 
tramway apparatus and appliances at the annual 
meetings of the American Street Railway Associ- 
ation; but the forthcoming show at the Agricul- 
tural Hall is said to be the first of the kind ever 
held in this country, or indeed in Europe. 


ae) 


Railway Construction in India,—The very 
energetic United States Consul in Calcutta trans- 
mits to his Government the following information 
which, although probably not new to British engi- 
neers, is instructive, as showing them the nature 
of the competition being exercised against them :— 
‘*The railway mileage remaining under construc- 
tion or sanctioned in India on March 31, 1899, 
was 3,568 miles. Improvements are being made 
on the railways now open for traffic to which I 
would call the attention of our manufacturers of 
locomotives, bridges, steel rails, cars, and other 
railway supplies, as it has been demonstrated that 
they can compete successfully for contracts for such 
supplies. Last year 7,000 tons of steel rails were 
delivered in Calcutta from the United States, and 
now I am informed that the Baldwin Locomotive 
Works have a contract for ten freight engines for 
the Bengal State Railway, besides three or four 
passenger engines for the Bengal Central Railway, 
and that the Burma Railway, the Bombay-Baroda, 
and the Central India Railways also have made 
such purchases. To ascertain what supplies are 
required and when contracts will be let, our manu- 
facturers should correspond with Sir A. M. Rendel 
& Son, consulting engineers, 8, Great George 
Street, Westminster, London, S.W., for Indian 
State railways, East Indian Railway, Bengal and 
North-Western Railway, Southern Mahraita Rail- 
way, and the Bengal Central Railway; and with 
Sir George B. Bruce, consulting engineer, 3, Vic- 
toria Street, London, S.W., for Great Indian 
Peninsular Railway, Indian Midland Railway, 
and South Indian Railway. They should corre- 
spond with the Director-General of Stores, India 
Office, London, with reference to contracts for 
supplies for the railways worked by the State.” 


> 


The Oiling of Railroads,—-Two cars have just 
been completed at the Concord (N.H.) shops of the 
Boston & Maine Railway for sprinkling the road- 
bed with oil. Two sprinkling trains will be 
operated at the same time, and it is the intention 
of the company to apply the process to about 300 
miles of track this season. About 2,000 gallons of 
oil are used for each mile of single track, and the 
cost of making the first application, aside from the 
royalty, is about $80 per mile. The experiments 
with dustless road-bed heretofore carried out by 
this company have, it has been officially notified, 
given very pleasing results. 
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MARINE ENGINEERING AND 
SHIPBUILDING. 

Proposed Great American Shipbuilding 
Yard.—-A project is now being undertaken for 
building a great shipbuilding yard at Camden, on 
the Delaware River. The New York Shipbuilding 
Company, as the organisation behind the enter- 
prise is called, has a frontage of 3,600 feet on 
the Delaware, and its tract extends well back 
landwards, embracing as many as 130 acres. 
The foundations for many of the immense shops 
have already been laid, and work upon them 
is expected to progress rapidly during the winter 
months. The company will have long piers, the 
most improved machinery and plant, and great 
quantities of iron, lumber and other material wil! 
be needed within a short time. 


a a) 


Torpedo Boat Construction in the United 
States,—The future of torpedo boat building in the 
United States is very bright. The most progressive 
men in the navy are in many instances in favour of 
the construction of this class of vessels, the utility of 
liquid fuel is being tested, and the degree of success 
which attends the introduction of the primciple of 
turbine propulsion in British torpedo boats will be 
closely watched. The controversy as to the most 
advantageous type of boiler for the generation of 
steam on torpedo boats is another problem which 
may be expected to work itself out within a few 
years. Thus we find the United States Navy 
ready to introduce innovations in torpedo boat 
practice, and at the same time prepared for a 
= utilisation of anything meritorious in foreign 
discoveries. 

>» 


The Increase of British Shipping,—Accord- 
ing to the latest figures of the Buard of Trade the 
total British and foreign vessels that entered the 
ports of the United Kingdom for the first nine 
months of the present year, in cargoes only, repre- 
sented 27} million tons, against 25} million tons 
for the corresponding period of 1898. The clear- 
ances for the first nine months of 1899 were over 
324 million tons, against 29 millions. Here we 
have evidence of an enormous advance in the 
extent of our carrying trade, which explains and 
justifies the great increase in our shipbuilding 
programme. More than 19 million tons of the 
entrances and 22 million tons of the clearances 
were British bottoms. 


The Use of Compressed Air for Raising 
Sunken Vessels,—What is stated to be the first 
use of compressed air for raising stranded vessels 
has been instituted by the Atlantic Wrecking Co., 
of the United States. The invention concerned is 
that of Morelia Sardou, and by his method jets of 
water are forced by compressed air under and 
around the vessel until the foundation on which 
she rests is transformed into a liquid mass, through 
which tugs are to drag the steamer into deep 
water. Wreckers claim that the scheme is entirely 
feasible, and the experiment will be watched with 
considerable interest. 
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TEXTILE INDUSTRIES. 


Bleaching Flax with Ozone.—-A mixed 
process of bleaching flax by chlorine bleach and 
ozone is stated, after numerous trials, to have been 
successfully elaborated by Dr. O. Frolich, in 
collaboration with Messrs. Kefferstein, of Greiffen- 
berg, at whose bleaching works the method is now 
in use, turning out about half a ton of flax per 
diem. In his experiments, Frolich ascertained 
that if employed by itself ozone attacks the fibre 
and renders it less supple ; but when first bleached 
by chlorine, and treated by ozone in place of 
grassing, better results can be obtained than by the 
ordinary method. The action of chlorine and 
ozone respectively is mutually complementary, 
and it is found that by shortening the exposure and 
working by a succession of stages, the chlorine 
process prepares the flax fibre for the ozone 
treatment. An improved effect is obtained by 
moistening the fibre previous to the ozone treatment 
with weak hydrochloric acid, turpentine and 
ammonia, the result being to increase the degree 
of bleaching attained without injuring the material. 
On coming into contact with the turpentine ozone 
liberates dense white fumes, exerting a very 
powerful decolorising influence. 

The process at present in use may be described 
as follows :—The tresses of flax are subjected to 
the same treatment with lyes, acids, and bleaching 
powders as in the old method, but the stage of 
grass bleaching is replaced by exposure in the 
ozone chamber. With this object the tresses are 
moistened with very dilute hydrochloric acid, tur- 
pentine, oil, or ammonia, and hung in a closed 
chamber (as in an ordinary drying flue), where 
they are exposed to the action of ozone for several 
(6—7) hours. On removal they are again treated 
with a weak chlorine bleach, and after a second 
passage in the ozone chamber will be three- 
quarter bleached. If they are required full 
bleached, they are passed through a large number 
of chlorine bleach baths, alternated with exposures 
in the ozonizing chamber. In whiteness and 
elasticity the flax thus treated is equal to grass- 
bleached goods. The cost is about the same as 
grass-bleaching, but the method presents the great 
advantage that the entire operation is performed 
under cover in the works, so that bleaching can be 
effected all the year round independently of the 
seasons. There is also a considerable saving of 
time, the work taking only two thirds as long as 
the ordinary process; and, therefore, bleachers 
are better able to make contracts for delivery at a 
given date, which has been difficult, if not im- 
possible, hitherto. 

> 


Crimping Wool.—A German dyeing firm 
produce crimp effects on wool by using substances 
which only produce their effect on steaming. The 
best things to use are the sulphites or bisulphites 
of the alkalies or alkaline earths, sulphocyanides, 
a few very soluble chlorides, such as those of zinc 
or calcium, very concentrated solutions of tartaric 
or citric acid, and resorcin. No stretching is 
needed, and the steaming must be stopped the 
moment the required effect has been produced. 
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The following example is given. Print bleached 
wool with a mixture of one litre of tragacanth 

water and one kilo of calcium sulphocyanide. 
Then dry and steam for about a quarter of an hour 
under 7 Ibs. pressure. Care must be taken that the 
steam has free access to every part of the material, 
and that there is nothing to hinder the contraction 
of the printed places. After steaming wash and 
dry. The same process can be applied either to 
dyed or undyed wool or wool mixtures. Dye can 
also be printed on at the same time as the 
mercerising agent. 


> 


Another New Textile—In a U. S. Consular 
Report, Mr. Atwell writes from Roubaix :—Some 
years ago, an explorer in Asia discovered a plant 
of silken fibre, used by the Turcomans for the 
manufacture of withes and cord and by the 
Canagues for woven goods. This plant, known 
as the Afocynum venetum, is a sort of bush with 
slender cylindrical branches, sometimes 6 feet 
high. It grows in Europe, Siberia, Asia Minor, 
the North of India, Manchuria, and Japan ; but 
it is not cultivated, and, up to the present, has 
been used only in the natural state. The branches 
die yearly, and in the spring new shoots start 
horizontally from the roots. Under favourable 
conditions, the Afocynum develops quickly, and 
in a short time the branches form a thick growth, 
almost like a miniature wood. The best fibre is 


obtained by cutting the branches in midsummer, 
when the plant has obtained its full growth. The 
attention of the Russian Government was called 


to this plant in 1891. It is there known as the 
Apocynum sibericum, because it was first seen in 
Siberia. It grows luxuriantly on the banks of the 
Amu Darya and the Ili, and the natives of these 
regions have used the fibre for many years for cord 
and fish nets. They value it not only for its great 
strength, but also because no care is required in 
its cultivation. In 1895 the Russian Govern- 
ment began to use it in the manufacture of bank- 
notes, and since then the plant has been cultivated 
at Poltava. The results obtained thus far are 
considered excellent, and the time is doubtless 
near when the Afocynum venetum will take an 
important place in the textile market. 


& 


MISCELLANEOUS. 


New Waterworks at Tampico,—lIt is an- 
nounced that a system of waterworks and sewage 
is to be put into construction in the city of Tampico, 
Mexico. English contractors should request in- 
formation from H. M. Consul, by G. W. FE. Griffith, 
in Tampico. 


> 


British Industrial Progress in Ceylon,— 
During the past year, trade in Ceylon has been 
very prosperous. A considerable development has 
been made in the trade of plumbago, which is the 
chief mining industry in the country. The mining, 
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so it is stated, is not at present conducted on 
scientific principles, bit it is anticipated this 
drawback will, before long, be corrected. The 
figures for exports and imports have risen from less 
than 84 to over 181 millions of rupees, and it is 
expected that this increase will be proportionately 
maintained in future. 


Export of Agricultural Engines,—The value 
of the agricultural steam engines exported in 
September was £57,081, as compared with £62,459 
in September, 1898, and £36,309 in September, 
1897. In these totals European countries figured 
for £45,674, £44,798, and £29,012 respectively. 
The aggregate value of the exports to September 
30 this year was £585,522, as compared with 
£527, 470 in the corresponding period of 1898, and 
£439,149 in the corresponding period of 1897. 
In these totals European countries figured for 
£476,487, £479,319, and £347,928 respectively. 
The exports of 1897 were reduced by the great 
strike in the engineering trade. 


> 


Steam v. Water-Power in the Manufacture 
of Carbide,—An article recently appeared in a 
German contemporary comparing the prospects 
of steam and blast-furnace gas with waterfalls as 
sources of power for the production of carbide. 
The author states that in practice 3°68 kilos. of 
carbide can be produced per effective horse-power 
in twenty-four hours, and that therefore 272 efféc- 
tive horse-power is required at the electrodes of 
the furnace to produce 1,000 kilos. per twenty- 
four hours. Allowing for losses, and taking an 
efficiency of only 75 per cent. in the electrical 
plant, 450 horse-power would be needed to produce 
this. The cost by water-power would be 13,500 
marks per annum, and from steam, with brown 
coal at 3 marks per metric ton, 21,294 marks, or 
with coal at 9 marks per ton, 23,340 marks. 
Carbide has, in one district where water-power 
was not obtainable, been produced by steam-power 
at the net cost of 176 marks per ton. 


oe 


The Forthcoming Paris Exhibition,—More 
than a hundred congresses in different departments 
of science and art, covering pretty well the whole 
field of intellectual activity, have already been 
arranged to be held during the Paris Exhibition. 
An influential committee, of which Professor 
Patrick Geddes and Professor James Mavor are the 
joint secretaries, and which already includes names. 
so famous as those of Sir Archibald Geikie and 
Lord Lister, Professors Schafer and Oliver Lodge 
and J. J. Thomson, Dr. John Murray, and Pro- 
fessor Sedgwick, with many others, has been 
formed as a nucleus for a general committee 
‘*consisting of members of the British Association, 
the Association Frangaise, and of other represen- 
tatives of pure and applied science, education, art, 
&c., with the object of promoting arrangements 
for an international meeting or assembly in con- 
nection with the Paris Exhibition of 1900.” 





industrial Progress. 


Characteristic New York Architecture,— 
‘* Buildings,” says a contemporary, ‘‘ of twenty 
stories and upwards are becoming common in 
Broadway, New York, which will speedily exhibit 
the appearance of a crack in the masonry—like one 
of the ‘ wynds’ of old Edinburgh—the height of 
the residential and office towers lining it having no 
reference to the width of the thoroughfare. It is 
considered by our contemporary that the cities of 
Europe—more especially of England —will have 
to make use of the same kind of building in order 
to accommodate the business that must be done 
within a limited area. The high building is a 
town in itself; only its tramroads run vertically 
instead of along streets. The system brings com- 
fort and convenience up to the highest standard. 
Telephones fixed to every desk reduce to a mini- 
mum the necessary amount of running about. 
The lighting and heating of all the rooms and 
passages is-done by plant installed on the premises. 
In short, while imaginative novelists everywhere 
have been indulging in flights of fancy as to what 
the character of the architecture of the coming 
century is to be like, in the United States the town 
of the immediate future is being realised as a city 
of towers. Babel, it appears, is coming into 
fashion again, with the advantages of electric hoists, 
lights, telephonic connection, and steam heating. 
There would not appear to be much room for gas 
in these towers, to judge from contemporary 
technical publications. 


The Importation of American Brewery 
Plant.—An American contemporary states that 
the Pfaudler Vacuum Fermentation Company, of 
Rochester, N. Y., has received a contract from 
Samuel Allsopp & Sons, the English brewing 
company, for the equipment for breweries in 
Germany, Bavaria, France and other European 
countries. The contract is worth £30,000, and a 
part of the equipment has been forwarded to 
England. The Pfaudler Company recently erected 
plants in Heisingborg, Ystadt and Stockholm, 
Sweden ; Christiania, Norway ; Besancon, France ; 
Viborg, Finland, and Warsaw, Poland. The 
South African Brewery, in Johannesburg, was of 
American construction, everything except the 
bricks being shipped from America. The whole 
contract was worth upwards of £100,000, and we 
are now adding to the plant. They are now 
arranging for the construction of a £401,000 
brewery in Cape Town. The machinery will cost 
about half that amount. The Sydney brewery 
cost £ 30,000. 

> 


British Trade in Guiana,—Now that the 
Venezuelan question is definitely settled, the 
attention of British capitalists and manufacturers 
might be profitably directed to this promising 
but undeveloped Biitish Colony. The country, 
it is stated, is as beautiful there as elsewhere in 
tropical America. But the chief hope of profitable 
exploitation of the interior is founded on the 
extraction of what lies within the soil rather than 
on what may be grown. Quartz is found in many 
places. In the upper waters of the Essequibo and 


its tributaries large masses occur. It abounds in 
all the mountainous regions, and reefs of it lie in 
the savannahs. Nearly all the rivers and creeks. 
are gold-bearing. From one end of the Colony 
to the other, according to a report of the Govern- 
ment Mineralogist, gold is found, disseminated in 
lumps and grains and fine dust in the banks and 
beds of the streams. Alike in the Barima district 
—reserved to Great Britain, only the Point passing 
to Venezuela—in the Cuyuni, and in the Essequibo 
there is quartz of undoubted richness. In many 
of the gold placers diamonds and white sapphires 
have been picked up. ‘‘ There isnot the slightest 
doubt,” says an official report, ‘‘that diamonds 
are to be found in the different rivers of the 
Colony.” Dry mines may yet be worked. It is 
expected that valuable shallow diggings will be 
discovered in the neighbourhood of the Mazaruni. 
Coloured diamonds—‘‘ perfect, glassy, octohedron 
stones of the best quality ’—have been brought to 
light. Guiana may yet havea future as a diamond- 
producing country. For the present, however, 
hopes of prosperity must be centred upon the gold 
industry. The yield for 1897-98 was 121,490 ozs., 
mostly from placers. Three small companies had 
erected quartz-crushing machinery, and produced 
in the previous year 6,458 ozs. of gold. In 1884 
the gold obtained from placer mining, which was. 
alone carried on until 1896, was 250 ozs. In. 
1889-90 it was 32,332 ozs., and in 1890-91, 66,864 
ozs. There can be no doubt that gold is to be 
had in paying quantities in considerable areas in. 
many parts of the colony. 


> 


Wood-Pulp from Canada,—The Canadiam 
wood-pulp industry, large as it is at present, 
seems likely in the near future to develop to 


an enormous extent. The largest shipment that 
has ever crossed the sea, viz., 4,700 tons, was. 
landed recently for the English market. Large 
shipments also are being continually made to- 
Japan. 

> 


British Electrical Plant in the Far East.— 
The following observations from an American, 
Professor F. B. Crocker, who has recently re- 
turned from a journey round the world, by way 
of Japan, China, the Philippines, and India, are 
interesting to British manufacturers. The pro- 
fessor found that in China and India British. 
electrical plants were being installed, and he 
declares that in the Far East the superiority of 
the States manufacturer is not yet recognised, 
so that evidently British enterprise has the ball 
at its feet if it will but kick it. Professor Crocker 
says: ‘* Beyond question those countries are on, 
the eve of great development in electrical applica- 
tions. Electric railways will certainly be intro- 
duced very widely. The Oriental is exceedingly 
fond of travelling, as shown by the crowds of 
natives upon Indian and Japanese railways and 
the fact that these railways are financially suc- 
cessful. Electric power transmission systems will 
also be installed in many places. Water-power is 
quite abundant in Japan, China, and certain parts. 
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of India, and is destined to play an important 
part in the opening up of these countries. Electric 
lighting plants are just beginning to be put in. 
For example, the first central station in Calcutta 
was erected during the present year, although that 
city is the metropolis of India with nearly a million 
inhabitants. There are few places in the world 
where the electric light is more desirable than in 
Calcutta, the climate being excessively hot during 
the greater part of the year.” 


> 


The Use of Water-Softening Plant,—We 
learn that Messrs. Mather & Platt, Ltd., are 
receiving many enquiries for their Water-Softening 
Apparatus, and have on hand, amongst others, the 
following installations :—TheCannockand Rugeley 
Collieries, Hednesford, a plant for the treatment of 
6,000 gallons per hour; Seaham Harbour Collieries, 
Sunderland, for the treatment of 6,000 gallons per 
hour; Whitechapel Electrical Works, for 3,000 
gallons per hour; the Rand Mines, a plant for 1,000 
gallons per hour. 

> 


A Good Fountain Pen,—The ‘“‘ Standard” 
Fountain Pen, which has been brought to our 
notice, possesses the special features which dis- 
tinguish a good fountain pen from a bad one. 
The ‘*Standard” does not leak, has a double feed, 
and a fourteen-carat nib, tipped with iridium, and 
is furnished with points to suit all styles of pen- 
manship. The ‘‘ Standard” pen is manufactured 
by the American Stationery Company of Nicholas 
Street, Bristol. 

ce) 


A New Celluloid.—In reference to our note 
in last issue under this reference, Mr. Bernard 
E. Jones, 85, Brighton Road, Redhill, Surrey, 
writes :—‘‘ On p. 505 of your November number, 
acetate of cellulose is described asa ‘new celluloid.’ 
May I venture to, in part, correct this? Acetate 
of cellulose has been known since 1894, when its 
manufacture and composition were made the 
subject of a British patent, granted to Messrs. 
Cross and Bevan. The process of manufacture as 
described in the patent specification (No. 9,676, 
1894) is condensed here for the benefit of your 
readers. Equal parts of dehydrated cellulose and 
a concentrated solution of zinc acetate are mixed 
together and dried at a temperature of 110° 
Centigrade. After powdering, it is mixed a little 
at a time with acetyl chloride, two parts of the 
latter being used for every one part of zinc acetate 
previously used. After well stirring, the tempera- 
ture in the meanwhile not being allowed to rise 
above 30° Centigrade, the reaction will be com- 
pleted, and the mass is then washed with water 
and dried. This washing removes the zinc salts. 
To free it from unconverted cellulose, the mass 
is treated with chloroform, which dissolves the 
acetate of cellulose. The solution is filtered, 
and the chloroform is driven off by heat, the 
acetate being left in the form of a transparent film. 


> 


Lord Charles Beresford and British Ma- 
chinery in China,—-In a recent speech, Lord 
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Charles Beresford declared that he had seen in 
China British machinery and plant, with the name- 
plates of the makers removed and others bearing the 
names of German engineering firms substituted for 
them. Upon enquiry of two firms mentioned, 
Messrs. Sir W. G. Armstrong, Whitworth & Co., 
Ltd., and Messrs. Greenwood & Batley, Ltd., 
we find that Messrs. Sir W. G. Armstrong, 
Whitworth & Co., Ltd., are inclined to doubt the 
correctness of Lord Charles Beresford’s statement 
so far as their Whitworth machines are concerned, 
the names, as they point out, being cast into the 
bed-plate, and consequently very difficult to 
obliterate without detection. On the other hand, 
Messrs. Greenwood & Batley, Ltd., inform us 
they have supplied German firms with machinery 
intended for China, but that they have no direct 
knowledge of the substitution referred to. We refer 
to the matter at greater length in our editorial 
columns. 


a> 


Important Marine Water Tube Installation, 
—-We learn that an important step has been taken 
by Messrs. Thomas Wilson & Co., Ltd., well 
known in connection with the ‘‘ Wilson” Line of 
steamers, in fitting one of their large passenger 
boats—the ss. Maretillo, employed on their Hull 
to New York and Boston service, with four of the 
largest size marine type water-tube boilers of the 
Babcock-Willcox Boiler Co. The importance 
of this contract may be appreciated from the fact 
that, during the last seven years, Messrs. Wilson 
& Co. have been gradually adopting the Babcock- 
Willcox system in their Continental boats, 
commencing with the Vero in 1892, and finishing 
with the Zasso in the beginning of the present 
year, the latter making the eighth in number of 
these vessels fitted with the Babcock-Willcox 
water-tube boilers. The result of the seven 
years’ experience has been so satisfactory that 
the Wilson Line now feel quite justified in 
extending the use of water-tube boilers to 
their larger vessels running to America. The 
Babcock-Willcox water-tube boiler has been so 
successful for land service that it has become, to a 
large extent, identified in the public mind 
with factory power. It will be a surprise to many 
of our readers to learn that it has been adopted 
in H.M. Service, the torpedo gunboat Sheldrake 
being fitted with four Babcock-Willcox water-tube 
boilers in February this year. The trials, amount- 
ing to runs extending to some 9,000 miles at 
various rates of steaming, have been found so 
satisfactory that another order has been re- 
ceived from the Admiralty to equip the Babcock- 
Willcox boilers in the new warship, H.M.S. 
Espiegle, which is now being done. Within the 
last month alone, Messrs. Babcock & Willcox 
have received orders for a large number of their 
boilers for marine service, particularly the sand 
dredgers for the Queensland, New South Wales, 
and Indian Governments, the dredgers themselves 
being built by Messrs. Sir W. G. Armstrong, 
Whitworth & Co., Ltd. ; also water-tube boilers for 
steamships trading to Odessa, built by the Société 
Anonyme John Cockerill, [lodoken. 
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Engineering: October 13th, 1899. 


American Competition. IV. 

The British Association. 

The Design of Rotary Converters. 

Messrs. Loewe’s Machine-Tool Works. 
Messrs. Schneider & Co’s. Works at Creusot. 
Armour-Plate Planing Machines. 

The Bacterial Treatment of Crude Sewage. 
The Action of Heat on Indiarubber. 

New American Trusts. 

American Iron Supplies. 

The Oriental and Graving Dock, Shanghai. 
Magnetic Ore Separators. 


The interesting articles on American competition 
are continued in this issue, the present contribution, 
one of the best in the series, being anonymous, 
but, as stated, from a well-known English engineer. 
We make the following extracts :— 


In America the owner or manager of a shop does 
not rest satisfied, but is always on the look-out for 
improved methods whereby the work can be done more 
quickly, and of course as well. The result of this 
constant striving to do better things, mechanically 
speaking, is that machine tools are regarded as tempo- 
rary, not permanent, means to an end. In no first- 
class American works is obsolete machinery to be found. 
It is often the rule to regard eight years as the full life 
of a machine ; at the end of that time it is expected to 
be out of date, and must be replaced by another more 
efficient ; depreciation charges in shop accounts are 
charged on this basis. The result of this constant 
striving after better things is to stimulate master and 
man alike, keeping the former keenly on the look out 
for improved processes, and encouraging the latter to 
devise new methods for i increasing and bettering output. 
Constant changes are thus in progress, and probably 
experience has taught the American manufacturer 
seldom to make a mistake when he makes a change. 

The United States has a far greater home market 
than Great Britain ; its customers have become accus- 
tomed to certain fixed lines of products. American 
manufacturers can therefore standardise and reproduce 
in great quantities more easily than we. In foreign 
markets America is, at least, in one respect, on a far 
better footing than ourselves. The very low through 
freight rates that it is possible to obtain in America, 
owing to the combination of railway, dock, and shipping 
interests, greatly affect the question. Rates per ton 
are cheaper between, say, Chicago or St. Louis, and 
any English or Continental town, 4,000 to 5,000 miles 
away, than between English or Continental towns 
separated by but a few hundred miles. British railway 
freights are ruinous. 

... Nearly all large English concerns are managed 
and controlled by elderly men—men doubtless of great 
capacity, but who naturally are unwilling to try new 
methods with which they are unacquainted. In America 
the reverse is usually the case. 

A vital point in which we are far inferior to America 
is our technical colleges. These are certainly better 
than they were, but they still leave much to be desired. 
The narrow-minded policy of trade unions existing in 





this country is also a fertile source of trouble. It isa 
fact that a very large number of skilled foremen in those 
American workshops which are inundating the world 
with their products were originally British subjects. 
In America the harder a man roe & the better he is 
paid, and there is little time or inclination for loafing. 
Great encouragement is also given to the inventiveness 
of the men. We find English, Scotch, Irish, Welsh- 
men, Danes, Norwegians, Swedes, Germans, and Swiss 
throughout America occupying high positions. They 
have become naturalised, and in many cases are more 
American than the Americans. They bring to bear 
upon the conditions that exist the special knowledge 
which they have brought with them from their former 
homes. 

. American engineers and managers may now be 
found. the world over, studying the requirements of 
different countries. They try to impress foreign 
customers with the superiority of their goods, and send 
home most elaborate and valuable reports. They will! 
manufacture exactly such goods as the special market 
may require, instead of forcing standard lines of pro- 
ducts on those markets. 


Engineering contains a useful editorial on 


‘* The Industrial Use of Alcohol,” whose sale for 
industrial purposes is so greatly restricted through 
the state of the law in this country. 


In Germany, says Engineering, ‘‘ denatured alcohol,” 
7.é., spirit rendered unfit for consumption as a beverage, 
is sold absolutely without restriction, as, though a 
licence to sell is required, this is never withheld from 
anyone who has not been convicted of evading the 
Excise laws, and further the salesman is not bound to 
register the quantities or destination of the spirit he 
supplies. The process of denaturising the alcohol can 

done anywhere on application being made to the 
proper authorities, though not less than 1 hectolitre 
can be treated atatime. On notice given, two Excise 
agents attend, the sealed bottle of denaturant supplied 
by the authorities is then opened by them and added 
in their presence tothe spirit to be treated. Thisdone, 
the spirit can then be sold freely without the least 
restriction. The official denaturant consists of four 
parts methylene and one part of pyridic bases extracted 
from coal tar, 2.5 litres of this mixture being added to 
every hectolitre of pure spirit. The total cost of 
denaturisation therefore, including the travelling ex- 
penses of the Excise agents, does not generally exceed 
4d. to 1d. per litre, and the spirit is in consequence 
commonly retailed at sd. per litre in Berlin (about 54d. 
per quart) Further, when the use of the official 
denaturant renders the alcohol unsuited for particular 
manufacturing purposes, every facility is given fer the 
substitution of other adulterants, these being chosen 
with special reference to the particular application of 
the spirit. Such spirit is, however, subject to restric- 
tions as to sale, and the maker must register all transac- 
tions in it. Any contravention of these Excise laws is 
fined exceedingly heavily—as much as 5o0/., in addition 
to quadruple duty— —and a second offence involves 
imprisonment. Even when the lapse is accidental, 
the penalty of quadruple duty is rigorously entorced. 
In this way the authorities succeed in preventing fraud 
whilst giving every facility to honest users. The 
consumption, therefore, is cnetillaady large, reaching 
867,488 hectolitres (19,123,000 gallons) in 1896-7, of 
which about two-thirds were used for heating, lighting, 
and motive power. 
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Engineering: October 20th, 1899. 


American Competition. V. 

Our Annual Fire Loss. 

Maschinenfabrik Oerlikon. 

A Model Tramway Station. 

Messrs. Schneider & Co’s. Works at Creusot. 
The Waverley Station, Edinburgh. 

The Japanese Battleship “‘ Shikishima.” 
Imperial Chinese Railways. 

The Manufacture of Liquefied Carbonic Acid. 
Sound Locator and Projector. 

Magnetic Ore Separators. 
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equal to copper with us, one cannot wonder at the 
pilferage that goes on ! 

Keys are withdrawn, nuts unscrewed, bolts taken out 
on every — opportunity, and perhaps no small 
extent of the repairs which are a little too much 
en evidence, is due to the wilful removal of some small 
part causing damage or accident. Brake gear and the 
centre-pins of Janney couplers are favourite objects of 
removal, for there is a just discrimination as to what i is 
of superior quality, when purloining such “uncon- 
sidered trifles.” It is very characteristic, too, of the 
people how callous they are to the risks to others, and 
even to themselves, which such practices entail. 


Mr. Grant Powell’s estimate of the comparative 





















Expansion Gland for Steam Pipes. 
Similar Structures and Machines. 


merits of English and American made locomotive 
engines on Chinese railways will be read with 
interest. He says :— 


The articles on ‘‘ American Competition” are 
remarkably free from repetition, considering the 
subject. In this number of our contemporary 
there is a very out-spoken contribution by an 
American engineer. Its general tenor may be 
judged by the following extract :-— 


























Turning to the much-vexed question of the English 
and American engine, experience in China would seem 
to prove that while the English engine is superior in 
workmanship, the American engine has much which is 
ingenious and satisfactory in design, though often 
marred by inferior material and workmanship. In 
coal consumption there is no doubt whatever as to the 





























































































































































































































































































































The position, as a manufacturing nation, of Great 
Britain is that derived from dear-bought and long-time 
developed experience. May it not be accepted as an 
axiom that that which is obtained slowly and by 
arduous effort will be the longer cherished and retained ? 
Experience is the most valuable asset of civilisation, 
It is also, too frequently, the greatest bar to progress. 
Pig-headedness, obtuseness, and stupidity, are often 
excused on the plea of ‘‘experience.” It is mainly 
from too firmly anchored opinions which have sprung 

**that conservatism which Aghts all innovations, simply 
because they contravene present ideas and practices, 
and against which advancement must ever contend.” 
On the other hand, the relatively high place occupied 
by the United States, in all except the heaviest classes 
of machinery, forgings, &c., has resulted, to a con- 
siderable degree, from successful experimentation ; ; the 
consequence being a greater and better output in less 
time, or with less labour, than is possible by old 
methods. It is confidently asserted, as a fact of 
common knowledge, that the necessity, or the desire, 
or the spirit, which conceives the vision of an improve- 
ment in process or method, and then promptly carries 
it through to a successful practical demoustration, is 
the most likely to be eager and ready to improve upon 
the improvement if the opportunity is presented. 
“Every undertaking, properly executed (should) 
bring about improvements in the process of execution.” 


From an interesting article on Imperial Chinese 
railways we take the following respecting Chinese 


labour characteristics. 


The Chinaman has little of the consuming energy of 
the American, or the steady application of the German, 
or the sense of duty of the Englishman. Of course I 
do not assume the worst characteristics of either race. 
When he is paid by time, he does not work more than 
he can help. When he is on piece- -work, his affection 
for the almighty dollar, developed in his race to the 
highest degree, makes it his tendency to scamp his 
work, and very ingenious indeed can be his devices in 
this direction. Running a machine too! would seem 
therefore to be work wherein he would be most effective, 
but even then he wants a smart shop foreman, not of 
his own race, to see that tools are running at an 
effective speed and cutters held up to their work. 
Probably as time goes on, and his standard of comfort 
increases, so also will his wages have to rise, as well as 
his efficiency. What can certainly be said at present 
is that it takes more of him to do an equal amount of 
work in a given time as compared with the European. 

his overplus of labour and _ infinitesimal 
coinage is responsible also for the terrible amount of 
theft of small loose parts, or even fixed parts, of the 
loose or fixed plant on the railways. Where articles of 
brass or copper are worth to Chinese what they might 
be were they of gold in England, and iron and steel 


advantage of the English engines. The latter hauling 
a certain load at the same speed burn about 50 Ib. of 
coal per mile. The Baldwins for the same load and 
speed burn fr m 80 Ib. to roo lb. The saving in 
fuel of the English engine is often attributed by 
Americans to greater care in stoking; but in this in- 
stance, at all events, where both are treated on the 
same footing, the result does not seem to be so caused ; 
and the same argument applies in Japan, where the 
excessive coal consumption tells against the American 
type. Fittings of United States engines are bad, such 
as water gauges, injectors, cocks, and clacks, &c. 


Engineering: October 27th, 1899. 


American Competition. VI. 

Messrs. Schneider & Co.’s Works. 

The Design of Rotary Converters. 

Machine-Tool Works of Messrs. Ludwig Loewe 
& Co. 

Heavy Duplex Lathe. 

Automatic Generator for Acetylene Gas. 

Tests of an Electric Railway Power Plant. 

Ortman’s Evaporator. 

The Deceptive Fracture of Pig Iron. 

Similar Structures and Machines. 


The contribution on ‘‘ American Competition ” 
in this issue of Engineering is by Mr. G. N. 
Barnes, Secretary of the Amalgamated Society of 
Engineers. Mr. Barnes propounds his remedy in 
terms which we frankly acknowledge are not very 
clear to us. However, here are his own words :— 


Conclusion.—To sum up: I should say, that we, as 
British engineers, will best set our house in order, not 
by slavishly imitating America, but by adapting our- 
selves to, and harmonising our methods with, our own 
general social environment. Freedom of contract— 
that is, each for himself, the devil taking the last— 
may be just possible in the United States for some 
time yet, with the assistance of a doctor per 606 of the 
population—we have 1 per 1,717—the Germans 1 per 
3,038. In this country we have got beyond it, never to 
return; and a general and frank recognition of this 
fact would do much to establish that mutual respect 
and fair dealing between employer and employed, in 
the absence of which permanently good results are 
impossible, It is foolish to decry trades unions. For 
good or ill, unions are here and will stay. The sense 
of unity among workmen will not diminish ; and for 
my part I am not at all alarmed by the fact that em- 
ployers are also organising. Greater facilities may 
thereby be afforded for applying the common sense of 
the trade as a whole for the prevention of abuses. It 
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is equally foolish to rail either at the one side or the 
other, in regard to the non-introduction of machiaery. 
Whoever is responsible, the point to be kept in mind 
is, that machinery and workshops of the latest and 
most approved type are absolutely necessary, and 
should be honestly used. And last, though not least, 

hours of labour should be reduced, and facilities 
afforded for mental as well as physical development : 

for the all-round training of apprentices and men in 
the theory as well as practice of their calling. It may 
be necessary, under competitive conditions of industry, 
to keep a man pretty much confined to one operation 
or one set of operations ; but he will be a more efficient, 
because a more interested worker in his special sphere, 
if he has a knowledge of the relation of that to other 
spheres of activity. 


Engineering: November 3rd, 1899. 


American Competition. VII. 

The Waterways of Russia. 

The Paris Exhibition of 1900. 

Removing Railway Bridges, L. & S. W. Raiiway. 
Great Central Railway. 

Engineering Works of Escher Wyss & Co. 
Engineering Works of China. 

Four-Wheel Coupled Express for the Vandalia 


Railway. 
Incrustation of Pipes at Torquay Water Works. 


‘** American Competition ” still forms the weekly 
piece de resistance in Engineering, and it is becom- 
ing evident that the articles on the subject are 
attracting wide attention. The contribution to 
this issue is made by Mr. Oberlin Smith, a well- 
known writer on technical subjects in the United 
States. We give two extracts from his article ; 
the opening words of the first are worth noting : 


In the matter of producing machines, wherein that 
class of Englishmen called Americans, appear to have 
acquired a peculiar skill, the chief element of low cost 
does not seem to be due, to much extent, to cheapness 
of materials, and probably not in any very great degree 
to superior average intelligence among journeymen 
workmen ; although it is doubtless probable that the 
long established public-school system of America has 
produced a higher average grade of education among 
this class of the population. 

In a general view of this subject too much import- 
ance should not be attributed to certain quite recent 
importations to Great Britain and her Colonies of heavy 
articles, such as locomotives and bridges, as in some 
of these cases American cheapness and quickness has 
been aided by local and temporary conditions which 
have caused British manufacturers to be unusually 
busy, and consequently behindhand with their orders. 
As far as we can judge from this side of the water, such 
conditions have been partly brought about by the 
recent great strikes, the like of which it is to be hoped 
will not soon happen again, and which may not be a 
permanent factor in the question at issue. 

Returning to the consideration of comparatively 
small mechanical productions (it must be remembered 
that in big things like ships Englishmen are still taking 
the lead), such as watches, clocks, pistols, guns, sewing- 
machines, agricultural implements, flour-mill machinery, 
and machine tools of all sorts, such as drillers, millers, 
lathes, shapers, planers, automatic screw machines, 
punching, cutting, and drawing presses for sheet metals, 
etc., there doubtless is, and probably will continue to 
be, a considerable volume of importation from America. 

The principal reason for this undoubtedly lies in a 
certain mechanical habit which this generation of 
Americans has partly acquired and partly inherited, 
which leads to a radically novel method and system in 
a great many manufacturing operations. Whatever 
inherent merits this general system may possess will 
doubtless lead to its gradual adoption by so intelligent 
anl highly-trained a class as British engineers and 
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manufacturers. In thus absorbing, so to speak, some 
mechanical Americanisms, reciprocating certain ab- 
sorptions of English ideas, which Americans have duly 
indulged in, British engineers will find that it does not 
pay, as has perhaps been too often the case with cars, 
locomotives, bridges. etc., to design each particular 
article, or set of articles, individually, regardless of the 
designs of other engineers in similar lines. The very 
proper pride in some individual design which leads 
an engineer to put it before the world as a work of art, 
as does a great author, painter, or sculptor the product 
of his brains, is not adapted to meet modern industrial 
competition, where the works in question must be 
cheaply produced for the full enjoyment of the public 
at large. . . 

Another element in the cheapness of American 
machinery may sometimes be found in its simplicity, 
compared with £uropean, and especially Continental, 
designs. ‘This is attained, first, by carefully designing 
each member ofa machine to perform as many functions 
as possible; second, by making it up of as few pieces as 
possible ; third, by ‘making those pieces of as simple a 
shape as possible, and adapted to fast and easy opera- 
tions in special tools. Such designing requires much 
thinking of the highest order, supplemented by both 
experience and forethought. Not only must the 
machines be good, and strong, and simple, and 
beautiful, but each member and component piece 
therein must have the same qualities. In addition, 
each operation upon such pieces, and each tool to per- 
form it, together with the master tools for keeping in 
order and reproducing the same, must be thought out 
beforehand, and a complete plan formulated for future 
manufacture. 

Whether the American people, with their industry, 
skill, and common sense, inherited from the Mother 
Country, supplemented by various peculiar conditions 
of environment, have been led to a higher appreciation 
and practice of ‘the development of the generic principle 
we have been discussing is a question for the world to 
consider and, perhaps, to profit by. It seems to many 
Americans that this is the case, and that this principle 
happen; to have been developed to a somewhat higher 
degree among them than elsewhere. If this is true, it 
will doubtless account for a good deal of the export 
trade from the United States abroad. Whether, and to 
what extent, the methods in question will serve as an 
object- lesson to other nations, remains to be seen. In 
regard to the primal cause of peculiar developments 
like the one in question among different races and 
nations, nothing more need be herein said, this being a 
question for the anthropologistsand political economists. 


OOF 


The Engineer: October 13th, 1899. 


The Locomotive Trade of Great Britain. 

Incandescent Lamp and Transformer Con- 
struction in America. 

Evans’ Ingot Stripper. 

Inland Navigation in Russia. 

The Pneumatic Dispatch. 

Acetylene Gas Lighting at Hawes. 

Early Paddie-Wheel Steamships. 

The Improvement of the Mouths of the Volga. 

Modern Steam Engine Tests. 

Duncan and Cornwallis Battleships. 

Sutton Sewage Disposal Works. 

Bristol! Dock Developments. 

Electro-Galvanising Boiler Tubes. 

Official Trials of the ‘‘ Shikishima.” 


Our contemporary of this issue contains an 


article which throws a new light on the much 
debated subject of the importation into England 
for home railway service of American locomotives. 
In addition to some points that have already been 
dealt with, Zugineering instances a circumstance 
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to which it attaches great weight, and whose im- 
portance indeed in influencing the foreign loco- 
motive trade can hardly be over-estimated. Says 


FEILDEN’S MAGAZINE. 


work. We use ‘‘ Great George Street,” of course, only 
as a general term, but matters appear to progress much 
as follows :—A railway concession is obtained abroad. 
Civil engineers are sent out, say, to China, to exploit 
























































































Engineering, which we are obliged to quote at 
some length :—- 


A large proportion of that foreign trade on which our 
locomotive engine shops depend for work comes through 
civil engineers. In few words, ‘Great George Street 
gives out the orders.” We have shown that in the 
United States, contrary to much that has been said in 
this country, locomotives are built for the railway com- 
panies under careful inspection. But we have cause to 
say that that inspection is reasonable, and in this 
country unreasonable. ‘The Baldwin Locomotive Works 
can, it is said, turn out about one engine per annum 
for every five men employed. ‘Lhat is to say, with 
5,000 men they will build 1,000 engines. In this 
country the output is just about half. Something of 
this is due to the American workman, who does more 
than the Engjish or Scotchman, something to special 
tools. But in the main the output with us Is less than 
in the States, because, in the first place, less intelli- 
gence is manifested in the preparation of the design to 
facilitate work ; and in the second place, much more 
obstruction is caused by inspection. Thus, to give 
particulars. Complicated and difficult forgings are 
ordered, where steel castings would be much cheaper 
and more readily obtained. Scrap iron is specified for 
motion work, instead of steel. ‘Ihe smallest specks or 
reeds in the surface lead to the conc emnation of the 
part. In one instance an order for a considerable 
number of locomotives was greatly delayed because 
the inspector rejected about one-third of the sets of 
motion work, on account of minute surface defects ; 
and this, be it remembered, after the work had all been 
finished and was ready to put in place. In boiler work, 
again, an inspector will measure with a pair of dividers 
the pitch of the rivets in a seam. If they are not 
exactly right, he causes the offending rivets to be cut 
out and replaced. As many as one-third of all the 
rivets in a seam have thus been taken out, and it is, of 
course. impossible to say which is the erring rivet. The 
result is great delay, great expense, and injury to the 
boiler. The duty of an inspector begins and ends with 
seeing that he gets satisfactory workmanship and mate- 
rials; and he ought to know that the circumstance 
that a few rivets in a seam are out of pitch by a small 
fraction of an inch will in no coniietlle e way affect the 
durability or safety of the boiler. In the United States 
there is no inspection of this kind; indeed, we may 
venture to say that it is the exclusive property of Great 
George Street. The same system is carried right 
through. It extends to the testing-room. It affects 
the chemical composition of the steel. But the worst 
feature is, perhaps, that it entails great and quite un- 
necessary delay in the execution of orders. Ata time 
when there is a sharp demand, firms ought to be able 
to turn out engines quickly ; if they cannot, then 
orders will pass over their heads, and find their way 
abroad. For this Great George Street cares nothing. 
It has always worked on a particular system—it does 
not intend to change with the times, or adopt the 
methods of younger men. 

But, it may be asked, why is it that the locomotive 
engine builders of Great Britain should be so dependent 
for orders on Great George Street. It is easy enough 
to answer t! is question. In the first place, orders do 
not come from our railway companies save in time of 
stress like the present, because it is held that the com- 
panies can build much cheaper than they can buy. 
‘This is a matter on which we find it impossible to 
speak with any certainty. Most of the private builders 
assert that they can supply engines of the same quality 
as those built in railway shops for the sum they really 
cost the companies, who invariably charge too little to 
the engines. The railway companies flatly contradict 
this, and state that their books show accurately and 
minutely what the cost is. There are various ways of 
looking at the matter. The fact remains that the 
private builders get very little from the home railways. 
There seems to be small room to doubt that up to a 
comparatively recent period they trusted far too much 
to orders being placed unasked for; and to this is 
mainly due their reliance on the civil engineers for 





the district. They construct the line, and when they 
are ready for rolling stock they send home orders. The 
British builder waits until such orders come. It is not 
strange that under these conditions Manchester and 
Glasgow should have to rely on Westminster for work. 
‘Lhe American does nothing of the kind; the moment 
he hears of a concession, the representative of some 
one or more American firms goes to the place. He 
takes infinite pains to explain what his engines can do ; 
he has his drawings, his photographs, his specifications, 
his testimonials all ready. He is prepared to take all 
the trouble ; he will save the civil engineer as much 
worry as possible, and he gets his order, and he 
deserves it. Furthermore, the American takes care 
that the world shall not be in ignorance of the work he 
is doing. He blazons it forth that he builds engines 
for every country under the sun. With us locomotive 
builders observe the utmost secrecy. They will scarcely 
permit their right hands to know what their left hands 
are doing. For this they are only partly responsible, 
for a Great George Street rule is that strict secrecy is 
to be observed about contracts. An immediate result 
is that the intelligent foreigner can scarcely be induced 
to believe that Great Britain builds any locomotive 
engines at all, and this at a time when hundreds of 
engines are being turned out. 


There is also an interesting article on the incep- 
tion of the Dominion Coal and Steel Company at 
Sydney, Cape Breton, with a paid-up capital of 

4,000,000. It is anticipated that the establish- 
ment of this important manufacturing concern will 
mark an epoch in Canadian manufacturing history. 


The Engineer: October 20th, 1899. 


Incandescent Lamp and Transformer Con- 
struction in America. 

Heavy Motor Car Trials in France. 

Bacterial Treatment of Crude Sewage at Cross- 
ness. 

Heavy Planing Machine. 

Electrically-Driven Planing Machine. 

Early Paddle-Whee! Steamships. Il. 

Carnegie Thin Krupp Armour for Russia. 

The Fastest Long-Distance Trains in the World. 

White Star Steamship “ Vedic.” 

Recent Public Works in Ireland. 

Bacterial Sewage Works at Hampton-on- 
Thames. 

Railway Carriage Making Machinery. 

The Twin S.S. ‘‘ America Maru.” 


The public interest in the Bacterial Treatment 
of Town Sewage is reflected in our contemporary, 
which is devoting a large proportion of its space to 
the subject. The articles on Bacterial Treatment 
at Hampton and at Crossness (two separate 
articles) are both illustrated. 


The Engineer: October 27th, 1899. 


Electrical Engineering in Switzerland. 

British and American Machine Tools. |. 

Some Notes on Russia. VI. 

Engines for the Sheffield Electric Tramways. 

Engines on 8.S. ‘‘America Maru,” 

Warships under Construction in the United 
Kingdom. 

Single-Cylinder Road Locomotive. 
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Early Central Buffer Systems. 

Electric Tramways and Light Tramways in 
London. 

French Submarine Boats. 

Early Paddie-Wheel Steamships. 

Germany's Survey for the Bagdad Railway. 

The Outlook in the Coal Trade. 

A Remarkable Accident. 

Balance Rudder S.S. Stentor. 

The Lubricating Oils of Different Countries. 

The Venturi Water Meter. 

The Swedish Iron and Steel, Metal and Coal 

Industries in 1898. 


An article of some interest on American shipping, 
and the effect upon it to be anticipated by the 
recent withdrawal of a number of vessels from 
mercantile service that has been caused by the 
South African war, appears in this issue. 


The Engineer: November 3rd, 1899. 

The Purification of Acetylene by means of 
Chloride of Lime. 

The Canal System of Canada. 

British and American Machine Tools. 

Utilisation of the Nile. 

institution of Mechanical Engineers. 

Paper Driving Ropes. 

Early Paddie-Wheel Steamships. IV. 

Well-boring Apparatus. 

Pumps for the Assouan Dam Works. 

Armour-protected Troops. 

Traction Engines in War. 

West Kootenay Electricity Supply. 

Diluted Acetylene for Railway Lighting. 

Edward Lyon Berthon. 

Mining at Great Depths. 

Incrustation of Water Pipes at Torquay Water 
Works. : 


Our contemporary, the LZywgineer, has taken 
from the first an active interest in Acetylene. 
We quote from an article on the purification of 
this gas in which the use of chloride of lime, other- 
wise bleaching powder, under certain conditions 
is more effective than any other agent for the 
purpose. In reply to suggestions that the chloride 
should be mixed either with very little water, or 
with a very large quantity of sawdust to make it 
quite safe, the Zmgineer submits that the total 
avoidance of organic matter of wood. is distinctly 
advantageous, and continues : 


Quite recently an accident occurred in a mill at 
Wurtemberg, where chloride of lime, mixed with 
kieselguhr, was being used; the water seal of the 
purifier was blown out, the holder bell was lifted, the 
gas caught fire and suffocated several workmen, who 
remained unconscious for some time. After the explo- 
sion the purifying material was found to be pasty with 
water, although it had been introduced into the vessel 
in the dry state. This catastrophe seems to have been 
due to che gas passing directly from the generator into 
the purifier very hot and loaded with moisture; not 

i = improbably, also, the carbide was unusually bad, and 
the acetylene contained a notable proportion of am- 
monia, The trouble was aggravated by the employment 
of an abnormally large purifier ; for it is repor ed that 
some ninety tines more.chloride was present than was 
necessary to deal with th: whole of the gas evolved by 
the generating ap>»aratus. 

Thus we see that by keeping the original acetylene 
free from too much moisture, removing the ammonia, 
treating it with chloride of lime, diluted, if necessary, 
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with some inert inorganic substance, and making it 
afterwards pass through a vessel of slaked lime, more 
of the impurities in the crude gas are extracted than if 
the Frank or the Ullmann process be adopted. ‘The 
operation is said to be simpler for a non-chemical 
attendant ; it is obviously far cheaper. The one dis- 
advantage of the purified gas, its minute percentage of 
carbonic oxide, is far too trivial to be considered ; and 
no fear need be felt that the half-spent material may 
become a source of danger by actually catching fire. 


Ce 
The Electrical Review: October 13th, 1899. 
Siemens and Halske’s Wehnelt Break. 
The Stresses in Crank-Shafts. 
The Practical Limitations of Dry Batteries. 
Aluminium Conductors. 
Electricity on Canals. 
Llandudno Electricity Works. 
Electric Wiring Systems. 
Experiments on Rail Bonds. 
Labour and Production. 
Signalling Without Contact. 
Some ill-tempered American Criticisms. 
Popular Science. 
Electric Light Stations. 


Electrical Review: October 20th, 1899. 

Measurement of the Internal Resistance of 
Accumulators. 

Electrographs made without a Camera or 
Electrostatic Current. 

The Mechanism of the Wehnelt Interrupter. 

Electric Traction in this Country. 

The Shoreditch Refuse Destructor. 

Alderly and Wilmslow Electricity Works. 

An Attempted Two-Cycle Gas Engine. 

The Unspeakable Trolley. 

The Future of Water-Power and Electrolytic 
Alkali Processes. 

Pumps for Central Stations. 


We are pleased to see that the Electrical Review 
takes an inspiriting view of the prospects of British 
electric traction. In its own words : 

To deplore the want of progress in electric traction 
work in this country was all right a short time ago, but 
anyone who has mz ide a serious inquiry into the dimen- 
sions which such development has now assumed can 
hardly say that our movements during the past few 
months are “‘laggard.” We drew attention to this 
matter in a ‘‘ Note” last week, and we repeat that elec- 
tric tramway work is now progressing at a most satis- 
factory rate. Whatever we may have done or left 
undone in the past, let us now profit to the fullest 
possible extent by the costly experiences of our foreign 
confré-es, and see that the work we take in hand is 
done thoroughly and well. Better thus than to con- 
tinue hugging ourselves in our disc sonsolate state, and 
shedding a lake of tears overwhat might, or even ought, 
to have been, 


In another column the Zlectrical Review devotes 
some space to a consideration of a novel form of 
Two-cycle Gas Engine, described in FEILDEN’s 
MAGAZINE for the first time in its October issue. 
Our contemporary describes the idea on which its 
principle is based as ‘‘ admirable.” 


The Electrical Review: October 27th, 1899 
The Municipal Management of Electricity 
Works. 
The Magnetisation of Cobalt. 
Brush Rocker Details and Bearings. 
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The ‘‘Same Circuit” Method of Incandescent 
Lamp Photometry. 

Oil Engine Tests. 

Prof. Smith on Governors. 

What is a ‘“‘ Factory?” 

A 600-K.W. Alternator for Sheffield. 

Electro-Pneumatic Signalling. 

Brisbane Electric Tramways. 

Cowper-Coles Sound Locator and Projector. 

Railway Power Distribution over Large Areas. 

Volta and the Voltaic Cell. 

Some Features of the Electric Induction Motor. 

Electric Traction in South Staffordshire. 

The Penalty Clause. 

Fog Signalling on Railways. 


We notice in this issue of our contemporary, one 
of the most /fve of technical periodicals, a criticism 
couched in sprightly terms of a contribution by 
Professor Robert Smith in the October number of 
FEILDEN’S MAGAZINE. The Zlectrical Review, it 
would appear, does not question Professor Smith’s 
correctness, nor the value of his article, but 
attempts to find fault with his literary style. We 
are glad to see that the Electrical Review does not 
regard its normal duties so oppressive as to pre- 
clude its taking an occasional excursion into literary 
criticism. 


The Electrical Review: November 3rd, 1899. 


Electro-Pneumatic Signalling. 

An Electrolytic Method of Sharpening Files. 
Electrical Distribution of Motive Power. 
The Sullivan Signalling Galvano-Meter. 
Transmission of Power in Factories. 

South Shields Corporation Electricity Works. 
Transmission of Power by Gas. 

A New Copper Bond. 

American Competition. 

Engines with Direct-Connected Dynamos. 
Installation of Steam Boilers. 

Units of Measurement. 


OQ, 


The Electrician: October 20th, 1899. 


Contemporary Electrical Science. 
Low-Voltage Dynamos. 

Volta and the Electric Pile. 

Signalling without Contact. 
Transformer Tests. 

Tests for a Forty-Mile Aluminium Cable. 
Electricity Works Accounts (Harrogate). 
The Chemical and Contact Theories. 

An Interesting Pressure Curve. 
Submarine Telegraphy in the Navy. 

The All-British Cable. 


The Electrician: October 27th, 1899. 


Snoqualmie Falls Transmission Plant. 

A Large Inductor Alternator. 

Electricity Works Accounts (Shoreditch). 
Sounds Emitted by the Electric Arc. 


The Zilectrician in this issue gives some details 
respecting the Woolf Electrolytic System of Dis- 
infection employed in Havana. The particulars 





FEILDEN’S MAGAZINE. 


are taken by our contemporary from an Americam 


paper :— 


When the American authorities succeeded - the 
Spanish in Cuba they experienced great difficulty, as is 
well known, in cleansing the city of Havana of yellow 
fever. As an aid to the much-needed process of 
disinfection it was decided to employ the Woolf 
electrical process for the production of hypochlorites 
from sea water. A battery of four boilers and two 
Ames engines of 250 h.p. furnish the motive power. 
The engines are belted to a counter-shaft, from which 
there are at present operated four Crocker-Wheeler 
dynamos of 100 kilowatts each, supplying 4,500 amperes 
each at 12 volts. The machines are separately excited 
by an 18-kilowatt excitor. There are eight electrolising 
vats, into which sea water is pumped from the bay, each 
containing 417 positive electrodes and 425 negative zinc 
electrodes. The current is six volts per vat, the vats 
being run two ia series. ‘The positive electrode, being 
the one subject to attack from the gases evolved, is 
formed from an alloy of platinum and iridium, which 
material is not acted up upon by nascent chlorine. 
This electrode is immersed at a distance of about 4 in 
from the negative electrode. In the process of electro- 
lysis oxygen and chlorine collect at one elec: rode, and 
hydrogen collects at the other, whence it rises to the 
surface, and escapes into the air. The chlorine and 
oxygen unite with the bases, forming |! ypochlorites, 
which are powerful disinfecting agents. The capacity 
of the plant is 160,000 galls. per 24 1 ours. 


The Electrician: November 3rd, 1899. 


Behrenberg Incandescent Lamp Factory. 

A Small Dowson Gas Electricity Station. 

Apparatus for obtaining High Frequencies and 
Pressures. 

Electricity Works Accounts (Yarmouth). 

Electric Traction in Chicago. 


In a note based on a paper read before an 


American Convention, the Zi/ectrician gives some 
details relating to electrolytic action on under- 
ground pipes :— 


In earlier days the most generally accepted method 
of dealing with electrolysis was to attach a bond wire 
to the damaged spot, and Mr. Wynkoop states that by 
means of these bonds some of the companies concerned 
are caring for stray currents ranging between 20 and 
80 amperes. Each of these companies or corporations 
has its own expert and its own remedies, regardless of 
the effect on its neighbours. ‘The cast-iron water pipes 
belonging to the city and the cast-iron pipes of the gas 
company have enjoyed immunity from electrolysis. 
These pipes consist of a very hard, dense, heavy- 
grained white cast-iron containing alloyed rather than 
combined carbon, and coated with some variety of 
asphaltic varnish. On the other hand, the wrought- 
iron and steel service-pipes in the gas system have been 
attacked, and the company is suffering from an ab- 
hormal leakage of gas. The cast-iron coupling boxes 
of the Edison Electric Illuminating Co. have also 
been badly corroded in places. Singular expedients 
have been resorted to in order to secure relief trom 
electrolysis. In one case a pipe had been carried 
across the street to avoid near approach to the rails. 
In other instances heavy rubber hose had been slipped 
over the lead service lines in places where electrolytic 
trouble had. been experienced. The electrical remedies, 
the author states, have thus far failed. An improved 
track return was a palliative, but nota cure. Nor have 
interbonding, the application of an auxiliary potential, 
or the insertion of insulating sections of ripe along the 
Pipe lines fulfilled anticipations, and all up to the 
present have only afforded a tempor ry and not a 
permanent relief. The author concludes that the 
problem must be attacked from the standpoint of 
chemistry. Such disastrous consequences as these 
need not be anticipated in this country, where suffi- 
ciently strict Boerd of Trade Regulations as to 
insulated returns and earthed returns have been en- 
forced from the outset. 



























































































































The World's industrial-Engineering Press. 


Journal of Gas Lighting: October 17th, 1899. 


Commercial and Technical Education. 

The Expansion of Germany. 

Water Acts for 1899. 

Dimensions of Gas Plant. 

Equality in the Supervision of Gas and Elec- 
tricity Supplies. 

Papers Read at the Acetylene Congress. 

Thawing Frozen Water-Pipes by Electricity. 


Journal of Gas Lighting: October 24th, 1899. 


The Settlement of Trade Disputes by Com- 
pulsory Arbitration. 

Water Acts for 1899. 

Papers Read at the Acetylene Congress. 

The Use of Coke in the Treatment of Sewage. 


Our contemporary makes the following re- 
marks on the future of Incandescent Gas-Light- 
ing :— 

It is not only that the gas is so much cheaper than 
the electric light, although this is, of course, a serious 
consideration with most people. t'actory owners, shop- 
keepers, and others say they are relinquishing the 
electric light and, not exactly going back to gas, but 
rather going forward with it because it is so superior 
alight. The large firms and establishments cannot find 
anything in electricity to equal the new intensified 
patterns of incandescent gas-lights ; and professional 
men and. others having delicate work to do are losing 
patience with the incandescent electric lamp as usually 
worked by the supply companies. One writer asks if 
an electrical partisan has ‘‘ ever tried to make a draw- 
ing, or do any kind of delicate handiwork, by a couple 
of so-called 16-candle electric lights,” and he opines 
not, or he would surely understand the longing of all 
our office staff ‘‘ to return to the incandescent gas-light 
which we had in our former offices.” 


Journal of Gas Lighting: October 31st, 1899. 


Water and Sanitary Affairs. 

Municipal Corporations (Omnibus) Acts for 
1899. 

Commercial and Technical Education in Ger- 
many. 

An Example of Gas Engineering. 

The Bandsept Incandescent Burner. 


The article on Indigo in No. 2 of Fed/den’s 
Magazine appears to have excited a wide area of 
discussion, the matter being taken up by the 77mes 
and a number of other periodicals. The /owrna/ 
of Gas Lighting expresses itself on the question as 
follows : 


It is now some years since the successful synthesis of 
indigo from coal-tar products threatened the natural 
cultivation of the dye-plant; but the growers had a 
respite, due to the fact of the artificial pigment being 
dearer than, and not quite so good as, their own. 
Still, the appearance of the so-called artificial indigo 
was a warning to the growers of the plant to look out 
fur themselves ; but this warning was contemptuously 
disregarded. ‘Ihe growing and preparation of the 
indigo plant went on by the old methods, while the 
resources of modern chemistry were concentrated upon 
the improvement and cheapening of its rival. Recently 
it appeared that the indigo growers had taken the 
alarm; but their rivals declared ic was almost too 
late. German indigo, a coal-tar dye, has almost re- 
warded the pains and expense lavished upon its pro- 
duction ; while the natural dye-stuff remained just 
as it was—an almost accidental product of one of 
the rudest and most wasteful of agricultural operations. 
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So far had the matter gone, that the 7%es the other 
day discussed the Indian indigo cultivation as a dying 
industry. This conclusion has since been denied. It 
is admitted that, in the absence of competition, the 
indigo industry in India has not improved upon the 
methods of a hundred years ago. A few chemists had 
looked into the process of preparing the dyes ; but they 
were not encouraged by the planters, Growers, buyers, 
dealers, all united against anything new. Meanwhile 
the world had been going on regardless of them and 
their prejudices, until one fine day indigo that had not 
passed through their hands was quoted in the market. 
Then the old stagers began to put their house in order. 
‘lhey called in the chemists, whom they had previously 
despised, and told them to improve things generally. 
Unfortuately, much valuable time had been lost. 
Nobody knew anything about the rationale of indigo 
production from the plant, which does not, as a matter 
of fact, contain it as such. Its production is now be- 
lieved to be a question of microbes; and it is also 
thought that only about one-third of the dye in the 
plant is obtained by the traditional methods, and that 
even of this poor yield 20 per cent. is wasted. Hence 
there is an ample margin for such a degree of improve- 
ment of the natural industry as will enable it to with- 
stand the competition of the artificial dye. ‘here are 
many “‘ morals” to be drawn from this story, by those 
who will take the trouble. Gas and coal-tar manufac- 
turers will look on the struggle with impartiality 
amounting to indifference, as the prosperity or other- 
wise of the coal-tar cclour and drug trade does not 
seem to strike back to the market fur raw material. 


Journal of Gas Lighting: November 7th, 1899. 
Shareholders and Auditors. 
The Home of Compulsory Arbitration. 
A Retort Oven Gas Plant. 
The Jubilee of the London Coal Exchange. 
Local Administration and the Public Health. 
Sound Gas Fittings. 
Estimation of Benzene Vapour in Gas. 
The Law Relating to Underground Water. 


Britannia: November.—For some time past 
we have been in receipt of this bright and patriotic 
organ, and have always taken it up with pleasure. 
Britannia is an enthusiastic advocate of what 
British statesmen are beginning more and more to 
recognise must in future be the guiding influence 
of their national policy—the federation of the 
Empire. We have been favoured with some 
advance proofs of the December issue, including 
a well-written article on the Duke of Wellington. 
Britannia is published monthly by the well-known 
publishers, P. S. King & Son, of Westminster, 
and includes in each issue a full-page cartoon by 
John Proctor. The journal is now in its fifth year, 
and is to be still further enlarged. 


> 


AMERICAN. 


Modern Machinery: November. — Our 
contemporary of this issue makes the following 
reference to the growing use of gas-engines in the 
United States :— 


The building of gas-engines has reached a point in 
this country where the need of established and accepted 
standards is beginning to be felt. The industry is 
passing through a period where intelligent and con- 
servative discussion and action are required. 

There are many problems to be considered, and many 
points in construction and design to be modified before 
the best results can be obtained, and the meaning of 
terms, especially those concerning capacity and require- 
ments, of the several types of engines, mst Le clearly 
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defined and determined before those engaged in the 
development of the industry can work to the best ad- 
vantage. The steam-engine builders have had a similar 
experience ; the electrical engineers are now perfecting 
their system of standardization, and the gas-engine 
builders must take similar action unless they are willing 
to have their field abandoned. A meeting of those 
interested in the subject should be held to formulate a 
plan of action. 


Modern Machinery also makes a statement which 
must be considered as somewhat sanguine in 
reference to the adaptability of primary batteries 
to electric vehicles : 


I'he electrically propelled vehicle in which a storage 

attery is used is too heavy for steep grades or dusty, 
annie and muddy roads. The difficulty in obtaining 
the nec essary charging current outside of cities or large 
towns confines the use of the machine to the thickly 
populated districts. The amount of current that can 
be stored is limited, and the vehicle is therefore re- 
stricted to short runs, which makes it necessary to 
provide charging stations at frequent intervals along 
the road to be travelled. 

These difficulties could be remedied by the use of a 
primary battery, and the success of this arrangement 
is by no means so impossible as many may suppose. 
In fact, the first successful motor vehicle in Chicago, 
which made its appearance in 1892, was propelled 
by current supplied by primary batteries. A primary 
battery should weigh about one-fifth as much as 
an equally effective storage battery, and enough 
chemic als to propel the vehicle at a high speed for a 
distance of 75 miles could be carried in a box a foot 
square. The vehicle could thus be made much lighter, 
charging stations would not be required, and the advan- 
tages of easy control, safety, &c., would be secured. 


American Manufacturer.—We notice in 
the issue for November 9th of this paper, an 
interesting +éseemé of some investigations and tests 
made at the Sibley College, for determining the 
relative merits of wire and cut nails. The con- 
clusions arrived as the result of the experiments 
are of some importance, as per following :— 


Summing up the results of the experiments, they may 
be said to show that (1) cut nails are superior to wire 
nails in all positions ; (2) the main advantage of the 
wire nail is due to its possessing a sharp point ; (3) if 
cut nails were pointed, they would be 30 per cent. more 
efficient in direct tension ; (4) wire nails without points 
have but one-half their ordinary holding power ; (5) the 
surface of the nail should be slightly rough, but not 
barbed—barbed decreases the efficieucy of cut nails 
about 32 per cent. ; (6) nails should be wedge-shaped in 
both directions when there are no spec al dangers of 
splitting ; (7) the length of nails to be used in tension 
should be about three times the thickness of the thinnest 
piece nailed; when used in shear about twice this 
thickness is sufficient ; (8) the relative holding power in 
different woods is as follows: White pine, 1; yellow 
pine, 1°5 ; white oak, 3; chestnut, 1°6; beech, 3°2; 
sycamore, 2; elm, 2, and laurel, 28; (9) nails usually 
hold about 50 per cent. more when driven perpendicular 
to the grain than when driven alonz it ; (10) nails are 
always strongest when driven perpendicular to the 
surface of the timber ; (t1) when subjected to shock, 
nails will hold less than one-twelfth the load they will 
stand when weight is applied gradually. 


The same issue contains the annexed informa- 
tion: 


Ihe steamer “‘ Falls of Keltie,” arrived at Rangoon, 
September 4, from New York, with 20 locomotives and 
75 railway carriages and other parts of railway ma 
chinery for the Burmah railways. Mr. J. J. Ellis, of 
Messrs. Barber & Co., New York, has been specially 
sent out by this firm, which has chartered the ‘‘ Falls 
f Keltie,” and is the agent of various well-known 
\merican iron companies, to superintend the work of 
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delivering the machinery. This is the first voyage of 
the “ Falls of Keltie” to Rangoon. ‘She left New 
York on the 24th of June, and Alexandria on the 18th 
of July, arrived at Aden on the 3rd of August, Bombay 
on the 13th, and Colombo on the 27th, and left again 
for Rangoon on the 29th. She left New York with the 
largest quantity of machinery that was ever put aboard 
one boat, viz., railway material for Alexandria, Bombay, 
and Rangoon. and American oil for Colombo. 


Electrical Review (U.S.A.)"—In the issue 
for Nov. 8th appears this announcement, which 
will be found referred to in the Editorial pages of 
this journal :— 

The Glasgow (Scotland) Corporation Tramways, 
which are owned by the municipality, have just con- 
tracted with the National Conduit and Cable Company 
of New York for two million feet of wrought iron 
cement-lined, three-inch conduit pipe for their feeders. 
The British headquarters of the Conduit Company are 
at 23, College Hill Chambers, London, E.C., and Mr. 
George J. Jackson, Secretary of the Company, is 
spending a few months there. The new street railway 
installation in Glasgow will be almost wholly American, 
the engines, dynamos, conduits and many other parts 
of the system coming from the United States. 


The Manufacturer.—This journal—the 
monthly organ of the Manufacturers’ Club of 
Philadelphia—contains some information of the 
first oil-pipe line laid down in Russia :— 

It runs, says The Manufacturer, along the Trans- 
Caucasus railway route, between Michailovo and 
Batoum. A large reservoir has been built at the 
former place, into which the oil brought from Baku is 
poured in order to be pumped through the pipe line to 
Katoum for shipment. ‘The railway, it is said, can no 
lounger transport with sufficient expedition the increas- 
ing quantities of oil from the Caspian. The pipe line 
will eventually be prolonged to Baku itself. In order 
to construct this line the Government had, first of all, 
to aid in the establishment of works at Marinpol, on 
the Sea of Azoff, for making the pipes, as none of the 
kind necessary for this purpose had ever been made in 
Russia before. It is for these works that considerable 
equipment was recently purchased in the United States. 
‘The processes of manufacture were not understood at 
first, and the first lot of pipes was rejected. Now that 
one has been successfully opened there is talk of estab- 
lishing other lines from the petroleum regions to Black 
Sea ports and even up to Moscow and St. Petersburg. 


> 
BOOKS RECEIVED. 


(Acknowledgment in this column does not preclude further 
notice where necessary.) 

NOTES ON THE CONSTRUCTION OF CRANES, 
ETC. : Technical Publishing Company. 

PROBLEMS IN MACHINE DEsIGN: Technical 
Publishing Company. 

THE ‘‘ PRACTICAL ENGINEER” POCKET-BOOK : 
Technical Publishing Company. 

THE CONSTRUCTION OF ROADS: Macmillan. 

PRACTICAL PLANE AND SOLID GEOMETRY: 
Macmillan. 

HEAT, FOR ADVANCED STUDENTS: Macmillan. 

THE ELEMENTS OF Puysics: Macmillan. 

NEWTON’s Laws oF Morion: A. & C. Black. 

A  Text-Book oF  PuHysiIcs: 
Green & Co. 

MAGNETISM AND ELECTRICITY, FOR BEGINNERS: 
Macmillan & Co. 


Longmans, 




















































REVIEWS OF BOOKS... 


RECENT BOOKS. 


The Yangtze Valley and Beyond. An 
Account of Journeys in China, chiefly 
in the Province of Sze Chuan and among 
the Man-Tze of the Somo Territory. By 
Mrs. J. F. Bishop. London: John Murray, 
royal 8vo, 557 pp. Illus. 16s. 

This handsome and beautifully illustrated volume 
will be found full of interest to the student of 
China, whether of the Chinese character, man- 
ners, trade or topography. Its accomplished 
authoress has given her attention to the more 
salient features of the country and its inhabitants, 
as they would strike an intelligent observer, and 
expressed her ideas in a clear, agreeable style. 
The book, however, with all its store of varied 
information, only conveys the idea after its perusal 
that our knowledge of China and the trend of 
thought of its diversified inhabitants, is almost as 
deficient as that we ascribe to them about ourselves. 
Chinese society, its laws, institutions and man- 
ners, in the estimation of the people were perfected 
many years ago ; and the mere idea of an ignorant 
foreigner with his new-fangled mechanisms at- 
tempting to assume a position of equality even, is 
generally. provocative of the sincerest indigna- 
tion. It is quite evident from Mrs. Bishop's 
perspicuous narrative that the Chinese, far dif- 
ferent: from the Japanese, from whom they are 
alien, indeed, to an enormous degree, are not to 
be induced without the greatest difficulty to do 
business excepting on their own lines ; lines that 
have descended to them from countless forefathers, 
and which are preserved and consecrated to 
generations of the time to come. 

It is true the potentialities of China are colossal ; 
but they are locked up tightly in the bands of the 
severest conservatism to be found on earth. It is 
in the nature of the Chinese national character that 
the greatest obstacles have been found in the past 
to the ‘‘ opening up” of the country, and which 
will operate against the continuance of the process 
in the future. 

To Europeans, China is a barbarous country. 
Its manners, customs, tendencies, and_ social 
principles are all strange, sometimes incomprehen- 
sible ; and it is natural Europeans should attempt 
to exercise the same means of advancing their 
influence, and securing the respect of the ‘‘ natives,” 
which have been found successful in ‘* barbarous” 
countries in other parts of the world. This is a 
killing mistake. As Mrs. Bishop points out with 
an amply justified insistence, the first condition of 
success to alien commercial enterprise in China is 
to understand the people. To understand the 
people it is necessary to know their language, 
and in this respect the authoress remarks that if 
more time were given by men of business in 
China to the learning of Chinese and Chinese 
requirements, and less to amusements, there might 
be less occasion for the complaint that large 
fortunes are no longer to be made in China. The 
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consequence is, as pointed out, that the shroff or 
Compradore possesses a most inordinate control in 
a large proportion of the English business estab- 
lishments at the open ports. 

Mrs. Bishop is a strict advocate of the ‘‘ open 
door,” as against the ‘*sphere of influence” policy, 
and, notwithstanding the weighty trend against 
Western civilisation, foresees the day when it will 
be practically accepted by the Chinese. But the 
Chinese are not to be bullied, or ‘‘ rushed.” 
What they may take must be of their own free 
will. Mrs. Bishop, in this regard, lays stress on 
the value of the ‘‘object-lesson.” That is, the 
practical working of railways, telegraphs, electric 
light, and so on, before the inspection of the 
Chinese themselves. They soon learn to appre- 
ciate their value; and instance after instance of 
this is occurring at the present day. 

We must congratulate the authoress on the ac- 
cession to her geographical works of this beautiful 
volume, the value of which is materially enhanced 
by its 116 photographic reproductions. 


A History of Wireless Telegraphy, 
1839-1899, including some Bare Wire 
Proposals for Subaqueous Telegraphs. 
By J. J. Fahie, M.Inst.E.E. John Blackwood 
and Sons, Edinburgh and London. 325 pp. Illus. 
Post 8vo, 6s. 

This book is exactly what it professes to be: a 
History of Wireless Telegraphy. It is quite up 
to date, but contains little or nothing new to the 
professional electrician. Its contents, however, 
will probably come as a surprise to the general 
public. ‘* Wireless Telegraphy,” ‘‘ Telegraphy 
without Wires,” ‘‘ Etheric Telegraphy,” ‘* Ethereal 
Telegraphy,” and so forth, has been so ‘* boomed ” 
by the popular press that most peuple regard this 
form of electrical communication as an entirely 
new invention suddenly sprung upon the public. 
In principle it is very old. In his lucid survey of 
the subject, Mr. Fahie traces back the theory of 
electric communication without material connect- 
ing mediums to a very distant period. As far 
back as 1795, wireless telegraphy occupied the 
minds of inventors, whilst in 1838 Steinheil, 
inspired by some experiments, actually raised the 
question whether it was necessary or not to have 
any metallic communication at all in carrying on 
telegraphic intercourse. 

During the following years we have a succession 
of electrical experimentalists engrossed at different 
times in this question. In 1842, Professor Moise 
was actually successful in making water the 
electrical conductor, and instituted electrical com- 
munication without wires across a_ river, and 
suggested ‘‘ lofty spars on which wires may be 
suspended” as a means for facilitating the com- 
munication. 

T. W. Wilkins, in 1845, considered that 
telegraphing without wires might be a possibility, 
and it is stated that about that date he ‘‘ con- 
struct¢d a most sensitive instrument by which 
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he succeeded in obtaining actual signals between 
lengths of elevated wires 120 feet apart.” J. Bow-, 
man Lindsay, that unfortunate Scottish scientist 
whose speculative insight into existing scientific 
problems was in inverse proportion to the practical 
results he obtained from them, actually read a paper 
on ‘* Telegraphing without Wires” in 1859, before 
the British Association in Aberdeen. The practical 
solution of the problem was predicted by Sir 
William Crookes in 1892 in an article published in 
the Fortnightly Review, and the means by which 
it could be accomplished set forth in clear terms. 
Finally, we come to the time when Marconi 
arrived from Italy with the nucleus of his present 
system. It will always remain on record to the 
credit of Sir W. H. Preece, then Chief Engineer 
to H.M. Post Office, that although himself en- 
gaged in experiments of the most promising 
character with wireless telegraphy, he nevertheless 
gave the most immediate and amplest recognition 
of the claims of his rival, and in every way 
issisted him to bring them before the attention of 
the Government. The recent history of the subject 
is too well known to require attention. We 
welcome this book. It is lucid, comprehensive 
ind accurate, and will no doubt receive the 


recognition to which its merits entitle it. 


Notes on the Construction of Cranes 
and Lifting Machinery. by Edward C. 
Marks, Assoc. M.Inst.C.E., M.I.M.E. Technical 
Publishing Company, Limited, Manchester. New 
and enlarged edition. 183 pp. Illus. Post 8vo. 

‘* Lifting machinery,” says the author, ‘*em- 
braces a very wide range of appliances, from the 
simple pulley and screwjack to the monster cranes 
to be met with in our dock-yards and elsewhere, 
capable of lifting and lowering weights of tens and 
even hundreds of tons. A subject of such magni- 
tude, therefore, cannot be treated fully in the limited 
space available, and only the more prominent 
examples have been selected for consideration.” 
Che author divides his work into, roughly, two 
parts. The first is devoted to an exposition of 
the theoretical principles involved in the appliances 
he describes: the second to a description of a 
number of examples of well-known varieties of 
cranes, lifts, and derricks. The latter is illustrated 
mostly by zinco-blocks reduced from wood-cuts, 
and although, doubtless, sufficiently intelligible 
when coupled with the associated letter-press, it 
cannot be said that the effect is particularly orna- 
mental. A number of supplementary chapters 
have been added in this edition dealing with 
electrical cranes and some recent modifications in 
lifting plant. 

> 
NEW CATALOGUES. 


Cableways, Hoisting and Conveying 
Devices: Cable Conveyors and Hoists. 
John Henderson, King Street Engineering Works, 
Aberdeen. 

The use of cables as an easy and economical 
nieans of transport has been much developed 
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during late years, and the Catalogue before us 
represents what may be regarded as up-to-date 
practice in this important branch of engineering. 
We understand that Mr. John M. Henderson has 
orders in hand for cableways, hoisting and trans- 
porting machinery which, when completed, will 
be capable of handling an aggregate of all kinds 
of materials of something like 3,300 tons 
per working hour. These plants will be used in 
demolishing and rebuilding two bridges, building 
one new bridge, excavating six large docks, build- 
ing several railway viaducts and excavating a water 
reservoir. The remainder will be used in quarries, 
including two slate quarries, two freestone quarries, 
a large number of granite quarries, Xc., and two 
plants for open-pit mines. Besides the large cable- 
way which this firm recently completed at Vauxhall 
Bridge, there will be put in operati:n this month 
in London the cableway over the Thames at Kew 
for demolishing the old and building the new 
bridge. There is no doubt that by the use of such 
hoisting and conveying appliances as are described 
and illustrated in this book, materials in almost 
any situation, and under almost all conditions, can 
be handled at a cost per ton hitherto unheard of. 
Contractors, quarry owners, and others interested, 
should obtain a copy of this pamphlet, which 
contains diagrams and illustrations conveying a 
very clear idea of the apparatus and system em- 
ployed. 


Machine Tools. Niles Tool Works ¢ ‘ompany, 
39, Victoria Street, London. 

The Niles Tool Works Co. have forwarded us 
their catalogue. One of its most noteworthy 
features is that the company has made a start with 
electrical machine tools, as the list includes a very 
excellent type of portable electric drill, to drill 
holes up to two inches in diameter in steel. 
Another important speciality is the 12-inch heavy 
crank slotting machine with a Whitworth quick 
return shaft. The cam movement of the feeds is 
very good. Another is a new 22-inch engine 
lathe, of the most modern construction and design. 
The carriage has an unusually long bearing on the 
lathe-bed, thereby greatly increasing its expecta- 
tion of life. The lathe is as nearly perfect, of its 
kind, as it can well be. Boring and turning mills, 
which are very modern machines and have many 
important advantages over lathes, are a speciality 
of the Niles Tool Company. Their catalogue, as 
might be supposed from the huge business done, 
is very voluminous, being over 500 large octavo 
pages, and forming a complete directory of machine 
tools of every description. The company has, by 
the great reputation it has deservedly acquired, 
put our own tool-makers on their mettle. The 
effect of the resulting competition can only be 
good for all concerned, the competing producers 
as well as the consumers of the tools, and we 
expect one day to see the largest machine tool 
works in the world—for. such the factory at 
Hamilton, Ohio, undoubtedly is—rivalled in 
magnitude and output by a similar establishment 
in Great Britain. There is plenty of room on the top. 


The Editor of FEILDEN’S MAGAZINE will be ‘pleased to supply copies of any of the Catalogues noticed on this 
page, or to give further information. 
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Feilden’s Magazine : Annuaire de Il’Acheteur. 
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a d’autres Industries analogues. 


Avec indication du genre d'industrie dont chacune de ces Maisons fait sa spécialité. 
Dans I'intérét des lecteurs de ce Journal, ses éditeurs ont organisé dans leurs bureaux un service spécial pour la conservation 


des catalogues et prix courants des diverses ‘Maisons figurant dans la liste, afin de pouvoir s’y reporter au besoin. 


Ces imprimés 


peuvent a tout moment étre consultés, sans frais, par les abonnés du FEILDEN’S MAGAZINE et les personnes qui font paraitre 
des annonces dans cette publication. On répond, en outre, soit par lettre affranchie, soit personnellement, a toute demande de 


renseignements. 





@@ Pour savoir les noms des maisons qui yabriquent quelqu’une des spécialtés comprises dans la liste 
suivante, prendre les numéros vis-a-vis de chaque nom et chercher les numéros correspondants dans la liste 


des maisons, sur pages ix, xi, et xiv. 


Les maisons dont les noms, 


adresses et numéros sont imprimés en 


caractéres plus gras que ceux des autres, ont dans ce méme Magazine des annonces spéciales et detaillées 


auxquelles nous appelons l'attention des lecteurs. 





Accessoires des moteurs et de 
chaudiéres eo . Bz, D6, Gr, P2, S2, S21, T2 
Acier oes eco oon . Ag, B6, B15, B25, D1, E4, 
H1, S15, V3 
Agents de Brevets B18, R6 
Appareils a chauffer l'eau d’ali- 
mentation oo 
Appareils de chauffage .. 
Appareils de désinfection 
Appareils de vissage__... 
Appareils Séparateurs de Créine Wi7 
Arbres de transmission .. aso = B6, Bis, J3, K4 
Automobiles eee 
Barres ove ove eee as BIS, oe Co, Ea, G4, 
H1, J3, Li, L7 
Boites 4 étoupe ... ooo - $7 
Boites 4 vapeur ... L3, H2 
Boulons, écrous et appareils de 
fermeture ooo oe 7, C7 
Carbide Calcium .. ... A2 
Caoutchouc woe ese ee LI 
Choffeurs mécaniques ... « H2, Mi2 
Chaloupes a at . C8, R14, T6, Yr 
Chaudieres . At, B22, C8, D3, E3, Fro, 
G1, G3, G8, H6, Ho, H10, 
L7, M3, M6, N1, 03, P8, 
RI, #y, R14, R17, S6, T2, 
T6, Y 


M12, M27 


Chaudiéres a tubes bouilleurs ... Ar, ‘16, ‘Yt 

= (Combustible Liquide) C18 
Circulateurs pour chaudiéres ... $16 
Comprimeurs d’air . B2, By, E3, H8, T4 
Condenseurs an . A4, Bg, E3, P8, S2 
Constructeurs de nav ires 
Courroies ... eve 
Coussinets rotatoires ° 
Couverture pour chaudiéres_ .. ~ C17 


Désagrégateurs ... 
Dynamometres ~ ae B1, B4, B17, B26, Ca, 
E3, Es, Grr, 11, M27, P1, 
Rio, $5 
«+ G2,Hi2 
-. B23, Gri, Lis 
. ™ 


a " ~ 
. F7, 11, L2, R2o 
. F7 


Elevateurs .. ace 
Emeri et roues & emeri . 
Engrenage Corliss e 
Evaporateurs ... ose -- M31 
Excavateurs 4 vapeur ... «- R17 
Fabricants d’amiante .. ee Ct7, $7 
Fabricants de bobines et de 
navettes ... ove Wi6 
Fabricants “d’économiseurs de 
combustible _.. ove - 
Fabricants de Fil Siu 
Fabricants de rouleaux, ‘broches 
et méchoirs a0 . Ris 
Fabricants de soupapes... . At, B2, G6, G16, S21, T7 
Fils et cables électriques . Gis 
Fondeurs en cuivre ooo «. At, Ag, Br4, L3, P8, Sz, 
S21, $25 
. Al, B3, B6, B15, B25,C2, Cs, 
F1, Hr, H4, [2, J1, 33, P1, 
P8, Po, S15, S21, T2, V3 
Fourneaux * « . F2, G6, Mi2 
Fourniture d’ ‘acieries - “i . Bs, S19 
re et de fer ... Bs, S19 
Galv: anoplastie . - B8 
Garniture métallique... ~ L3, U1, V3 
Générateurs de Gaz z Acetylene 
Graisseurs .. 
Grues ae 


Fontes 


: Bs f C12, D6, E2,E3,F4, 
I2, Nr, S6, T2, T3, T5, V2 
Hégice a air . «. M27 
ae art weer . ~ Bas, M3, W17 
Huile lubrifiante .. eee . Rio, 
Indicateurs os 
——" aj usteurs d’ appareils 
ove Bz, C13, C14, G2, K3, W2, 
18 


Ingénieurs de brasserie .. «+» B2o 
Injecteurs . ++ M3, P2 
Installation de draguage . Hi 





Instruments de geometre et de 


mathématiques 
Lampes a arc 
Machines agricoles 


, 
’ 
, 
’ 


” 


A7, M28 

BU, Dio 

. C6, D3, 10, H19,5M6,‘R1, 
R7, R17, S23 

Bs, T2 


» €crire . + E8, $25, Wit 
” émoudre — «. E3, Hi, Hs, Lis 
» fabriquer les briques 
et les tuiles Bro, J5 
a vapeur et locomotives AI, AS. Bz, B3, B4, B17, 
B22, B24, C4, C6, C8, C19, 
D6, D7, E3, F10, G1, Gro, 
Gir, H8, Ho, H10, H2z2, 
K2, L3, M3, Ms, M6, P1, 
Ri, R2, R7, R17, S2, T2, 
T6, W3, Yt 
< As Bi, B4, B17, Bag, B26, 
B27, C4, C15, Dio, £3, Eo, 
Gi, H3, H7, H18, I1, Ls, 
; P1, Pio, R17, R19, S2, S5, 
et ——— a rane {S12 
lateurs ... . F3, P3, S22, W 
hydrauliques ... . Au, Bz, Bg, Bs, a, E3, F4, 
G6, HB, Hi2, M17 
- D14, E3, Fro, H1, H8, Hi2 
Hig, Rt, R17 
pour buanderies - Bo, M3, $23, W17 
. moulins a farine Rai 
vs huile ... M3 
refrigératrices 


a cintrer 


électriques 


miniéres - 


Manchons d’ embrayage 3 Br, Nr 
Matériaux pour écrire et géometre A7 


Matériel de chemin de fer 
Materiel de raffineries 
Metallurgie eae ove 


Métaux 


-. B15, B17, D7. Fo, F10,02,>9 
" an M3, W17 


ad ia Brz2, Dit, P7, Tr 


Meuble de bureau 
Moteursa gazet machinesa huile ar. C3, C6, D7, Do, Gio, 


(Euvres de forge ... 


Outils 


et 


Hi2, M3, K7, T2 

. At, B6, Bis, .* Hi, J3, 
K4, M30, 

. Ab, tg ‘Bur, B23, Cr. 
D4, Dis, D17, H11, H13. 
K1, L4, M23, Mag, 54, So 

appareils a vide eee 13 Ur. 

nt 


Outillage de galvanoplastie 


Paliers d’ 


essieux . 


Paliers pour Assises de wn 


diéres 


Pergoirs et coupeurs ou Haveurs 


du Charbon 
Photographie 


Pistons 


os D14, E 3, Hs 
- Lo 


s 3 ay 
Plaques de blindage eee ou G. V3 


Pompes 


Pompes a air 


Ponts 


Poulies 
Poutre 


Presses 4 forger ... 


. A4, By, By, Cr, C4, Dz6, 
E3, E6, E7, H8, Ho, 15, 
S2, T2, Wi3, Y2 


+ E7 
. Att, B25, D2, F5, H4, H12, 
12, S6 
«. A2, H22 
. Dy, Fs, H12, 12, P8, $6, Y2 
Bs, F4, R18 


Purification et adoucissement 


de l'eau ... 


Roues 


Souffleurs et Ventilateurs 


Toits 


« _K5, M26 
«. D2, F8, H1,.M16, O2, Y2 
. 84, H12, $22, M27 
. At, Att, B25, D4, F5, H4, 
12 


Traitement des Matiéres Vannes A13, C10, R2, S1, $3 


Tramways électriques ... 


Tubes 
Turbines 


- Ant, , B17, B18, B26, P8, 
. a Li2, M4, P8, R17 


o 


Tuyaux de Conduite Ss Se Nig 


» . en acier et en fer 
Ventilateurs électriques 
Vis sans fin 
Voitures de chemin de fer 


. Bas = Li2, P8 


« G5, 
+ CIl, Hiz, Js, N2, W13 
eo B17, D2, G7, Mi6, O2 
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Steam €ngines, &c. 














DAVEY, PAXMAN & 


COLCHESTER, England. 


“ ECONOMIC” 
STEAM BOILER. 
FROM 8 H.P. AND UPWARDS. 





MAKERS OF 
adeetin: matitine High Speed Engines 
VERTICAL BOILER. Semi-Fixed Engines & Boilers 
FROM 2 H.P. AND UPWARDS. Horizontal Engines 
Vertical Engines and Boilers 
Horizontal Winding Engines 
Vertical Hoisting Engines 
and Boilers 
Compound Portable & Semi- 
Portable Engines 
Compound Horizontal Fixed 
Engines 
“Windsor” High Speed Non- 
IMPROVED HORIZONTAL Compound Vertical Engines 
Se Corliss’ & Trip-Gear Engines 
FROM 4 H.P. AND UPWARDS. 
Air Compressors. 











Highest 

Awards 
—— CT. 
COUPLED COMPOUND GIRDER Exhibitions. 


ENGINE. 
FROM 12 H.P. AND UPWARDS. 


xt 


Catalogues, Price Lists, 
Photos, and Estimates 
Post Free 
on application. 


LOCOMOTIVE SEMI-PORTABLE x 
BOILER. 
FROM 4 H.P. AND UPWARDS. 


Co., Ltd., 


Engines in all Sizes up to 1,500 h.p. 


SEMI-FIXED COMPOUND 
ENGINE. 
FROM 8 H.P. AND UPWARDS. 


COUPLED HORIZONTAL 
ENGINE. 
FROM 40 H.P. AND UPWARDS. 


HORIZONTAL ENGINE. 
FROM 12 H.P. AND UPWARDS. 


“WINDSOR” HIGH-SPEED 
VERTICAL COMPOUND 
ENGINE. 

FROM 4 H.P. AND UPWARDS. 





Kindly mention FEILDEN’S MAGAZINE when applying 


to Advertisers. 








Feilden’s Magazine: Des Kaufers Rathgeber. 


Vorliegende Liste enthilt die Namen sowie die Adressen fiir Correspondenz und Telegramme 


der hervorragendsten Englisch-sprechenden im Ingenieurwesen, dem Maschinen- und 
Schiffbau und den damit verwandten Industriesweigen thatigen 
Handels- und Fabriksanstalten. 
Nebst Angabe der von denselben erzeugten resp. in den Handel gebrachten Specialitaten. 

Im Interesse unserer Leser haben wir in unserem Verlagslocal eine besondere Abtheilung zur Aufbewahrung und evtl. 
Einsicht von Catalogen und Preislisten der im Adressbuch angegebenen Firmen reservirt. Die Beniitzung derselben steht den 
Abonnenten und Inseranten jederzeit absolut unentgeltlich frei. Auch werden sammtliche an FEILDEN’S MAGAZINE gerichtete 
Anfragen gern entweder brieflich oder miindlich beantwortet. 





a> Um die Namen der Firmen, welche irgend eine der in der folgenden Liste enthaltenen Specialitaten 
fabriciren, zu finden, bemerkeman die jedem Name n beigefiigte Nummer und suche die entsprechende Nummer 
in der Firma-liste, Seite ix. xi. xii. Firmen, deren Namen, Adressen und Hausnummern in fetterer Schrift 
gedruckt sind, besilzen anderweitig in diesem Magazine noch besondere, ausfiihrlichere A nkiindigungen, auf 


die wir uns hie rmit gestatten, die Aufmerksamkeit 1 unserer Leser zu lenken. 


Abkiihlungs Maschinen 
Acetylengas Generatoren «+ A2 

Asbestwaaren Fabrikanten’ ... C17, $7 

Aufzug und Afterlauber... «+ G2, H12 

Backstein und Dachziegel Ma- 

schinen ... 6 - « Bro, J5 

Bergbaumaschinen . D14, E3, Fro, H1, H8, H12, 
Hio, R1, R17 

Betriebsmaterial zum Baggern Ht 

Biegemaschinen .. os iy, Ts 

Blasebalge und Ventilatoren «- B4, H12, M27, S22 

Bogenlampe 1 

Bolzen Muttern und Schliessbes- 

chlage ... « coo AZ, C7 
Brauerei-Ingenieure oe «- B2o 
Briicken  ... soe - Ast. B25, D2, Fs, H4, H12, 

12,S6é 
Biichsen fiir Aschenlagez «s Po 
Carbide Calcium : . A2 
Centrifugal- Trockenmaschine B13, M3, W17 
Condensatoren und Condensir- 

Anlagen .. os ove ... Aa, B4, E3, P8, S2 
Conveyers (Aufzuge) . Cir, Hi2, J5, N2, W18 
Corliss-Getriebe ... ie 7 
Dacher ... ese os At ng B25, D4, F5, Ha, 

2, P8, S6 
Dampfbagger . R17 
Dampfbarkassen .. . C8, ras, T6, Yi 
Dampfdichtung ... ose 
Dampfkesselcirkulationsapparat $16 
Dampfmaschinen und Locomo- 
tiven pom os ese .. At, A5, B2, B3, B4, B17, 
B22, B24, Ca, C6, C8, 
C19, D3, D6, D7, E3, F 10, 
G1, Gio, Git, H8, Ho, 
Hio, H22, K2, M3, Ms, 
M6, Pr, R1, R2, R7, R17, 
$2, T2, To, W3, Y1 
Dampfventile ... eos ooo, ay EAB 
Desinficirapparat one --- M3, M12, Bo 
Disintegratoren ... nae oe HS 
Draht-Fabrikanten 
Dynamomaschinen 


- Sir 

ay B1,B4, B17, B26, C4, 
E3, Es, Gu, [1,M27, P1, 
R19, 55 

Eisen und Stahl Réhren C5, Li2, P8 

Eisen und Stahlfabrik Anlagen Bs, S19 

Eisenbahn-Betriebsmaterial ... B15,B17, D7, F9,F10,02,P9 


. B17, D2, Gr, M16, O2 
. A2.B1, Ba, B17, B24, B26, 
B27, U4, C15, Dio, E3, Eo, 
Git, H3, H7, H18, Ir, 
Ls, P1, Pio, R17, R19, S2, 
S5, S12 
Elektrische Tramwagen . A8, Bi, B17, B18, B26 
Electrische Ventilatoren «. G5, M27 
Electrischer Draht und Kabel... 
Fabrixant von Wellen Spindeln 
Flyern und Werkzeugen...... R18 
Flaschenzuge_—_... «. A2, H22 
Galvano plastiche ‘Anlagen 
Gas Ingenieure ... hig Be Ks, W2,Wi18 
Gasmotoren und Oelmaschinen we C3, C6, Dog, Gio, 
H12, M3, Ry. T2 
Getyeidemiihlen-maschinen ... Rai 
Gussstiicke eee ... Al, B3,B6, B15, B25, C2,Cs, 
Fr, H1, H4, 12, J1,J3, Pi, 
P8, Po, S15, S21, T2, V3 
see meatal eee ves . Bo, M15, M27 
Hochofen . F2, G6, M12 
Hydraulische Maschinen . Ait, Bz, B4, Bs, E2, E3, 
F4, G6, H12, M17 
Indiaktoren pom sod - H23 
Injektoren... eve » 
Jauchenbehandiung - Al3, a R2, S1, $3 
Kautschuk.. eve - 
Kessel mit Gibeheisung «- C18 
Kesselbedeckung... s o. C37, $7 


Eisenbahn-Wagen ° 
Electrische Maschinen ... 


Kessel 


Kessellagerboecke 


Kohlenbohrer und Kohlen- 


schneider 
Kohlensparer 
Kolben 
Krahne 


Lade und Zugmaschinen 


Al, B22, C8, D3, E3, Fo’ 
G1, G3, G8, H6, Ho, Hic, 
L7, M3, MO, N1, 03, P8, 
Ri, R7, R14, R17, SO 
T2, T6, Yi 


- D14, E3, H5 
. 69 


- 13 
Bs B13, C12, D6,E2,E3,F4, 
I2, Nx, 86, ‘2, 13, Ts, V2 


Landwirtschaftliche Ma yschinen “ D3, Fio, Hig, M6, R1, 


Luftpumpen eos 
Luftschiftsschrauben 
Luftverdichter 


Maschinen fiir W; ‘ischereien ae 


R7, R17, S23 


ooo BZ 
+» M27 
. B2, By, E3, H8, T4 


Bo, M3, $23, W17 


Maschinen und goatee Do, G1, P2, $2, S21, T2 


Maschinen Werkzeuge ... 


Maschinen zur Behandlung von 


Gespinsten (Geweben) 
Mechanische Schiirer 
Messinggiesserei ... 


Metalle_... 

Metall- Dichtung .. 
Motorwagen Automotoren 
Oel-Miihlen-Maschinen.. 
Panzerplatten ‘ 
Patent-Anwalte ... 
Photographie 


Pneumatische Werkze uge mae 


Apparate 
Pumpen 


Rader < 
Ra ahmabscheider .. 


A6, Ato, Bs, B23, Bri, C1, 
Da, D15, D17, H11, H13, 
K1, L4, M23, Mag, 54, So 


F3, P3, S22, W16 


. hs Mi2 


Al, A4, B14, L3, P8, S2, 
$21, $25 
. Al2, ong Dit, P7, Tr 


- L3, U1, V3 
- C18 


M3 


ww €2, V3 


4 oe KO 


oo Sy, We 
. Aq, 2, By, C1, C4, Dio, 


3, Eo, E7, H8, H10, Ps, 
$2, ‘f2, Wi3, Y2 
. D2, F8, Hi, M16, O03, Y2 


- Wi7 
Reibungskuppelungen Lésbare Bu, Ni 


Reinigung und Weichmachen 


des Wassers 
Rohren 
Rotirende ‘Achseni: wget. 
Schitisbauer - 
Schiffsbaumeister 
Schlauche ... . 
Schleitmaschinen 
Schmiedstucke 


Schmiedepressen... 
Schmierapparate 
Schraubentakel 
Schmieroel 


. Ks, M26 
. A3, Liz, M4, P8, R17 


F7 


. Rig 


ee Mi4 
«. E3, H1, H5, Lis 
. Al, B6, B15, 625 


K4, M30, 515 


. Bs, #4, R18 
. B2, P7 


.~ W7 
o, W1 


Schmirgel und Schmirgelri ider a Gut, Lis 


Schreibmaschinen 


Selbstfiillende Schreibfedern a 


Spule und Schiitzemacher 
Stabeisen ... ove oe 


Stahl 


Stahl und Eisen Réhren 


Stahl und Eisenhiitten Anlage.. 


Tragerbalken 
Treibriemen 
Turbinen.... 
Ventilklappenf abrikanten 
Verdampter 


Vorwarmer des Speisew assers.. 


Wasser-réhren Kessel ... 
Wellen Transmission 


strumente eee 
Zuckermaschinen 


E8, 525, W11 


, E4, G4, 
, D1, E4, 
. B25, Cs, ‘L12, P8 


Bs, 519 
. D4, F5, H12, 12, P8, S6, Y2 


: et F7, L2, R20 
. E3 
. Al, B2, G6, G16, S21, T7 


31 
. Miz, M27 


. Al, ‘16, Yr 
. Bi, B6, B15, J3, Ka 
Zeichen- und Erdmessungsin- 
- A7, M28 
«. M3, W17 


CRRA Ss BRS beat 
ee hh Re a= ce eh ae a a it a ait 
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BROADBENT’S 2° 
... HYDRO 


~~" EXTRACTORS. 











** Syphonia, London.” 








Suspended Steam Driven. 


Thomas Broadbent & Sons, 


LIMITED, 


London Address: Suffolk House, _— HU D D E RSFI E LD. 


Lawrence Pountney Hill, E.C. 
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Name of Firm. 


Postal Address. 


Telegraphic or Cable 
Address, 


Codes 


Telephone No. mais 





Nom de la Maison. 


Adresse Postale. 


Adresse 
Telegraphique. 


Telephone No. | Codes 








Name der Firm. 





Postadresse. 


Telegraphische 
oder Kabeladresse. 


Fernsprecher No. 
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ACME TONE ENGRAVING CO., Ltd. ... 
A ILLUMINATING Co., Ltd. 
AIRD, JOSEPH 

ALLEN, W. H., Son & Co. 


ALLEY & MACLELLAN ooo 
ARCHDALE, James, & Co. ... 


BROS, & & Whew, Ltd. 


AMERICAN STATIONERY 
ATLAS ENGINEERING tO.” oo 


ARROL, SiR W., & Co., Ltd. eee 
ANTI-FRICTION ALLOYS. Ltd. 


ADAM'S PATENT SEWAGE Lirt Co. 


BRITISH ‘THOMSON. -HO UsTON 


BalLey, W. H., 
BAKER BLOWER Excrvenins ‘Co. 
BE.us, G. E., & C 

HENRY & 60, ‘Ltd. | 


BERRY, 
BESSEMER, HENRY & eo 


ALL & 
CKWALL GALVANISED TRON 00., 


BRADFORD, THOS, ee 


BRADLEY & CRAVEN 
BR:TANNIA Co. « 
BrRItTisH ALUMINIUM Co., 
RROADBENT, THOS... & SONS, ‘Ltd, « 
BROUGHTON COPPER Co., Ltd. 
Brown & BAlLey’s STEEL WoRKS, Lt. 


“BRITANNIA” oo fc i 
CTRICAL ENGINEERING 


SCHUCKERT ELECTRIC 00., 


&3 y Ltd. 


B. - oe \ » e o 
se aE Niels 
Ltd. ... a 

a9 eae 


CAMERON, 
CAMMELL, 


OHN ww 
a & Co., Li 
C. , 
CLARKE, ence s BiGrE 00., : La. 
Cay Cross Co. oe oe 

CLAYTON & SHUTTLEWORTH ... 

CLyDE Rivet Works Co. ... 

CrocHAN & Co. 

COLVILLE, Davip, & Sons, Ltd. 


CANDY, FRANK 
CONVEYOR & Eu EVATOR Co. 


CENTRAL MARINE ENGINE Works 

CERES DEPOT woe 

DARLINGTON FORGE Co., d. 

DARLINGTON WAGON & "ENGINEERING Co., Ltd. 
DAVEY, PAXMAN & CO., Ltd. 

De Bercue & Co., Ltd. eve ove 


A 
AVY, W. J. 


Ce 


og PHOTO wooRs 4.00. he 
EARLE, Geo. & THOS. - 

EAST FERRY ROAD ENGINEERING Ww ‘ORKS Co., Ltd. 
EASTON, ANDERSON & GOOLDEN, Ltd. 





Watford, Herts ; 9, Arundel St. Strand, 
w.c 


3 Victoria St., London, S.W. ove 
46, Queen Victoria Street, E.C. 
27, ra 3 Queen Street, ‘Westminster, 


Seatineh ‘Works, Glasgow... 

Manchester Works, Ledsam 
Birmingham 

Bixteth Street, a 

Sheffield ... 

17, Nicholas Street, ‘Bristol . oso 

Atlas Tool Works, Levenshulme, 
Manchester. 

Dalmarnock Ironworks, Bridgeton, 
Glasgow 
a 


Street, 


Victoria Street, London, 


5& 2,6 Old Queen Street, W 


“ Acme,” Watford 


Vi igilantia, “London 
Pump, London 


Alley, Glasgow 
Archdale, Bir 


inch 


25, Watford, 
4008 Gerrard 


Bank, 1772 
4938 eco 





Hexagon, Liverpool 
Askham, Sheffield 
Wildfire 


Atlas Works, Levenshulme | 


Tay, Glasgow 


Aloyau, London 





124, rad ‘yse e St., Birmingham ooo ooo 
83. Cannon Street E.C 

Albion Works, Salford, Manchester .. eee 
Stanley Works, Sheffield 

Ledsam Street Works, Birmingham 
Croydon W: — Hunslet, Leeds 
Sheffield .. 

13, Cross St, Finsbury Pavement, EC. 
Corbet Court, E.C. . 


Crescent Ironworks, Salford, Man- 
chester 

Westgate Common, Wakefield 

Colchester 

9, Victoria St., Westminster, ‘Sw. 

Chapel Hill, Huddersfield eee 


Manchester ove ove 

Sheffield ... oe ove 

P. S. King & Son, Publishers, 2, 
Great Smith Street, S.W. 


49, Queen Victoria Street, E.C. oo 


Surrey Street, Strand, London, W.C.... 


49, Deansgate, Manchester ... 
St. Andrew's Ironworks, Bury 
Edmunds one 
3, Ludgate Hill, E. c 
orth Wilts Foundry, Devizes 
50, Summer Row, Rrsiagiam 
Sandon Engine Works 
Butterley Iron Works, Derby 


Norfolk Street, Strand, W. 
59, City Rd., London, E.C. 


Oldfields Road Ironworks, Salford 

Cyclops Steel and Iron Works, Sheffield 

Halifax... ove 

Gateshead-upon-Tyne 

Clay Cross near Chesterfield... 

Lincoln... ove 

Glasgow 

Duke Stre: Birkenhe 

Dalzell Steel and mg “Works, Mother- 
well, near Glasgow 

109, Victoria St., Westminster, S.W. ... 

Accrington, Lancashire 

Carlisle 

Providence Ironworks, Millwall 

Keighley ... 

4, Queen Victoria st, 

Grosvenor Mansions, : 

8, Minories, London, EC ose 

Cooper Road, Preston, Lancs. 

West Hartlepool 

10B, John Street, Adelphi, w. c. 

Darlington... 

Darlington... 

Standard Ironworks, ‘Colchester 

Strangeways Ironworks, Manchester .. 

101, Leadenhall Street, E.C. 

Abergavenny, Mon 

3& 5, Crown Court, “Old Broad Street, 


EC, 


110, nnon Street, E.C. ove 
All Saints Works, Derby __... ons 
Gt. Junction St., Edinburgh ... ove 
Bon Accord Engine Works, London 

Road, Glasgow ove 
49, Robertson Street, ‘Glasgow 


,8 & 9, Pier | Street, ‘Hui eo 
Stinwall, E. 


Erith Ironworks, Erith, Kent 


Asteroi: , London 
Beacon, Salford 
Elivas, Sheffield 
Belliss, Birmingham 
Rivetter, Leeds— 
Bessemer, Sheffield 


Vowel, Manchester 
Craven, Wakefield. 
Britannia, Colchester 
Cryolite, London. 
Broadbent, Huddersfield, 
Syphonia, London ... 
Copper Co., Manchester.. 
Bayley, Sheffield « 





Magneto, London 


Brownish, Manchester 
Screens, Bury St. E 


tae 

3518 
| 557 

gt 


| Westminster, 


3286 
102 oo 


638 
82 


gto Bank 


1689 Gerrard 





| Foundry 


Sandon, ic 
Ironworks, Butterley 


Multiphase, London 
Kurkee, London 


Original, Manchester 
Cammell, Sheffield 


| Camgas, Halifax 


Cyclops, Gateshead 
Jackson, Clay Cross 
Claytons, Lincoln 

Rivet, Glasgow oe 
Multitube, Birkenhead 
Colville, Motherwell 


Conveyor, Accrington 
S. Nicholas, Carlisle 


| Retortus, London 


} Crompton, London 


Zincking, London 


| Incorrupt, London 


Coulthard’s, Preston... 
Central, W, ee ove 


Forge, Darlington 
| Wagon, Darlington 
| fenen, Colchester 
| Debergue, Manchester . 


Dicker, London eve 
Engineer, Abergavenny 


} Management ... 


| Delta, London ... 


Bon Accord, Glasgow 


| Dempster, Glasgow 


Cement, Hull ... 
| Hydrostatics, London 
Easton's, Erith 


4045 & 4047 Gerrard 
1497 and 1480 
London Wall 


1013 eve 

59, Eastern 

748, Westminster ... 
272 oe ove 
140, Preston oe 
P.O. 18, Nat. 248 


152, Avenue 


Avenue, 11,292 


Eastern, §202 
Dartford, 4 
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By Royal Letters Patent. 





The 
METALLIC 


‘*LANCASTER”’ 


(R.T.M.) 


Supplied to British and Foreign Navies and all Principal Engineers. 


PACKINGS. 





Catalogues sent Free on Application. 
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LANCASTER & TONGE, Ltd., engineers, Pendleton, 
SSSAELS AALAND LOLALELESEY 


NEAR MANCHESTER, 
ENCLAND. 











‘ 








Adresse Télégraphique : Téléphone : 
“ Pistons. MANCHESTER,” “ NATIONAL, No. 559.” 
Breveté S.G.D.G. 


The ‘‘ Lancaster ”’” 
(marque déposée) 


Garnitures Métalliques. 


Extracteurs de Vapeur condensée. 
Pistons. 


Fournisseurs des administrations navales en Angleterre et a 
'étranger, et de tous les principaux ingénieurs-construc- 
teurs. 

Envoi de catalogues gratis et franco sur demande. 


LANCASTER & TONGE, Lrm1rTep, Ingénieurs, 
PENDLETON, pres MANCHESTER, ANGLETERRE. 





Telegraphische Adresse ; Fernsprechanschluss : 
., PISTONS, MANCHESTER.” » NATIONAL, NO. 559.” 
Patentrechtlich geschiitzt. | mused 


The ,, Lancaster ”’ 
(Registrirte Shutz-Marke) 
‘Metall-Packung. 
Condensationstipfe. Kolben. 


Lieferanten der englischen und: auswartigen Marineverwal- 
tungen, sowievaller grésseren Maschinenbauanstalten. 


Kataloge werden auf Wunsch kosten -und portofrei gesandt. 


LANCASTER & TONGE, Lrmitep, 
PENDLETON, bei MANCHESTER, ENGLAND. 





Teléfono Nacional: 


Direccién Telegrafica : 
No. 559. 


“ Pistons, MANCHESTER.” 
Por Real privilegio. 
La ‘‘Lancaster ”’ 


(Marca registrada) 
Empaquetadura Metalica. 
Vdlvula de retencién del vapor. Embolos. 
Suministrada 4 la armada Inglesa y 4 las de otras naciones 

asi como tambien 4 los principales ingenieros. 
Se envian catalogos 4 quien los pida. 


LANCASTER & TONGE, Lrm:tTeEp, Ingenieros, 
PENDLETON, cerca de MANCHESTER, INGLATERRA. 





Adpect OAR MedetpAMME : Tedegons 
Pistons, Manchester. »NAT,“ 559. 


lloctasuy. Ea Beanyectsa Beanko6putasckol Koposepnr 


»yAAHRACTE P’b‘ 
(,LANCASTER“) 

— a6pninaa Mapka — 
Metasanyeckie caabnuku.—Dapocymasbpbie opn6opsi. 
—Topman, AoctaBisembie BeankoOputancKOMy H HHO- 
CTPaHHbIMb &10TAMb A BCEMb H3BSCTHIMS HA MeHEpaMS, 

Katasoru BbICbIAawTCA NO BOCTpeboBaHiw. 
Komnania: AMAHKACTEP’S u TOHT'’S 
(LANCASTER & TONGE), 
Huoenepot, 
NEHAABTOH Db, 614u3o MAAYECTEPA 


(Penpieton, NEAR MANCHESTER), 


AHTAIA 
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| GLASGOW TRON & STE 


WH OOD VOCs nH OOetus no 


| HaicH, W. B., & Co., Ltd. 


| HANDYSIDE, 





Essw VALE STEEL, IRON & Coat Co. Ltd. 


EVANS. JOSEPH & SONS 
EDWARDS AIR 


PUMP SYNDICATE, Ltd 
EMPIRE TYPEWRITER SYNDICATE, 


Epison & SWAN U NITED ELECTRIC LIGHT Co., Ltd. 


FARNLEY IRON Co., Ltd. ove 
FieELpInG & PL. ry — 
FINDLAY, ALEX 


“ BIRKBY & GOODALL, Lt 


FLETCHER, «Lt i so 


FOWLER, JOHN rk. iad. {Leeds), Lte 1. 
GALLOWAYS. Ltd. . 
GRAHAM, MorTON & Co. 
GARRETT, R. & Son ose 
EL Co., Ltd. 
GIs . & SON .. oo 
GLENFIELD ‘Co., Ltd. .. 
GLOUCESTER RAILWAY CARRIAGE 
Co., Ltd. 
GRANTHAM CRANK & IRON Co., 
REEN. 


E. & SON, Ltd... 


AND 


Ltd. 


| GREEN, THOMAS & Si 


GLOVER W & BATLE 


Ltd, 


Ltd. « 
GLOVE 
GAWEROGER. Whee '& ROBERTS. Lt 1. 


HADFIELD’s STEEL FOUNDRY Co., Ltd.... 

HALL, J. P., & Co. os ° me 

ANDREW & Co. ... 

HARDY PATENT Pick Co., Ltd. 

8U DEN, Ltd. 
HARTNELL, WILSON 


HATHORN, Davey & Co. - 
HAWTHORN, R. W., Lestiz & Co., Ltd. 
HAYWARD, TYLER & Co. - 


| Heap, Josuva & Co., Ltd. 


HEENAN & FROUDE 


HALF 7 ome Co. 


HERBERT, AL oS Ltd. 


» J: H., 
ORNSBY, R. bacon, Ltd. 
HupswEt L, CLARKE & Co. 
HANN, 


BU 
ATE. 
HARTLEY, J. E., & SON 


INDIARUBBER, Gu “TTAPERCHA, “AND TEL EGRAPH 


Works Co., Ltd. 
ISCA ERN NDRY Co. 


TIONAL PNEUMATIC TOOL 


JACKSON, P. R., & Co., Ltd. 
Jessop, WM., & Sons, Ltd. 
KENDALL & GeNnr 

Kerr, Sruart & Co., Ltd. 


KIRKHAM, HuLetr & CHANDLER, Ltd. 
KIRKSTALL FORGE Co., Ltd. 
G Co.,Ltd. 


KLEIN 
LANARKSHIRE STEEL Co., Ltd. 


ATENT BELTING 


LANCASTER & TONGE, Ltd. 


LANG, JOHN & SONS ... 

LoaDog Scott & Co., Ltd. 
LONDO N STEREOSCOPIC co. 
LEEDS FORGE Co. 


LIB. ry SUBPLY CO. . 


& Ltd. 
MABBOTT, THOMAS & Co. 

» ALLIOTT & Go. 
MANNESMANN TUBE Co., Ltd... 
MANNID 3, WARDLE & Co... 
MA ALL, Sons & Co., Ltd. 

Y, 


Mconik, HARVEY & Co., Ltd” 


MERRYWEATHER & SONS, Ltd. 
MESSENGER & 00., Ltd. 


METROPOLITAN <9 WAY CARRIAGE Co. 
MIDDLETON, ROBERT... eee 
Muir, WM., ‘& Co, “Ld eee 
MATHER & Piatt, Lt 

TTHEW & YATES, Ltd, 


| Mon., 
& Swan UNITED ELECTRIC Licut 


Ady 
FEED - WATER 


S. Wa 
36 & 37 Paco Street, Cheapside, E.C. 


Culwell Works, Wolverhampton - 


3&5 Crown Court, Old Broad Street, | 
E. 


77: Queen Victuria St., E.C. 


36 & 37, Queen Street, Cheapside, E.C. 
Leeds eve ove . 
Gloucester ... 

Motherwell, N.B. 

West Grove Mill, Halifax... 

Eagle Foundry, Salford, Mz anchester . 
Leeds 

Steam Ploug h W: orks, Leed: 
Manchester 

Leeds coe 

Leiston Works, Suffolk 

36, S. Vincent Place, Glasgow 

72, Duke Street, — 
Kilmarnock, N.B. 

Gloucester . 


2, Exchange Stree! 1 

Smithfield Iroawork-, I 

Albion Works, Leeds 

Salford, Manchester 

Providence Brass 
Halifax 

Hecla Works, Sheffield ove 

Globe Ironworks, Oldham... 

Bilackriding Ironworks, Oldham 

Britannia —_—ow Derby ... 

Shefheld 4 

Halifax 

Volt Works, ‘Kirkstall Road, “Leeds 

Sun Foundry, Le 

Newcastle-on-Tyne . 

go & 92, W hitecross Street, E.c. 

Ashton-under-Lyne “* 


and Iron Works, 


Newton Heath Ironworks, Manchester 
Aston, Birmingham... ae . 
Farringdon Avenue, E.C, oe 
Coventry... ove ose 
Portland Rd.. Newcastle-on-Tyne 
Spittlegate Ironworks, Grantham 
Railway Foundry, Leeds... 

17 Robertson Street, Glasgow 
2, Hamilton Street, Greenock 


13, St. Paul’s Square, Birmingham 
Silvertown, Essex 


Newport, Mon. was 

Palace Chambers, 
London 

Salford Rolling Mills, Manchester 

Brightside Works, Sheffield ... 

Salford, Manchester 

20, Bucklersbury, E.C 


Westminster, 


; Stoke-on-Trent 


w = ged: London 
Leed 

M ~ Ay 
Motherwell, N.B. 
Manchester 


Pendleton, near Manchester ... 


Lathe Makers, Johnstone, N B. 
Norwic ove “0 
106 & 108, an Street, w 
Leeds . eee 
Ave Maria Lane, "EC 
Albion Tube Works, Siriaghess 
Broadheath, near Manchester 
51, Lever Street, Manchester.. 
Nottingham 
Landore, R.S.O., South Ww ales 
Boyne Engine Works, Leeds... 
Gainsborough ° 
Openshaw, Manchester 
Scotland Street Engine W. orks, Glasgow 
City Road, Manchester ove 
63, Long Acre, W.C. 
Midland Horticultural Works, Lough 
borough ; and 122, Victoria St., S.W. 
Birmingham oe 
Sheepscar Foundry, “Leeds 
pay So Street, Manchester 
Salford Ironworks, Manchester 
Swinton, Lancs. ove ae 


| Wheels, M. 





Company, Ebbw Vale... 


Ediswan, London, ese 


Evans, Wolverhampton... 
Management, London 


| Ediswan, London 


Farnley, Leeds... 


| Atlas, Gloucester 
| Findlay, Motherwell 


Fleming, Halifax 
nchester 


| Galloway, Manchester ... 


Accouple, Leeds 

Garrett, Leiston 

Ingot, Glasgow... 
Ventilation, Liverpool 
Glenfield, Kilmarnock ... 
Stater, Gloucester eee 


Land, Grantham 


Economiser, Manc! hester | 


Smithfield, Leeds 
Greenwood, Leeds 
Phonoscope, London 
Brass, Halifax ... 


Hadfield, Sheffield 

Haigh, Oldham 

Dynamo, Oldham 

Handyside, Derby 

Hardypick, Sheffield 

Boilers, Halifax 

Hartnell, Leeds 

Hathorn, Leeds oan 

Locomotive, Newcastle ... 

Tylerox, London 

Heap, Ltd., Ashton-under- 
Lyne 

Spheric: 

Spheric: 


Newton Heath 
, Birmingham ... 
Boiler, Coventry 
Holmes, Newcastle 
Hornsbys, Grantham 
Loco, Leeds 


Windtight, ‘Greenock ee 
Windtight, London 
Pyroxilin, Birmingham ... 
Graysilver, London 


Isca, Newport 


Jacksons, Manchester 


Jessops, Sheffield 

Tools, Manchester se 

Meliss, London, California 
Stoke-on Trent 


Forge, Kirkst 


Siemens ° Motherwell 
acmechan, Mz anchester | 


Pistons, Manchester 
Lang, Johnstone 


Gothic, Norwich 


| Vulpe Leeds 


Lioyds, Birmingham 
Emery, Manchester 


ee ~ ee 
Tubes, Swansea 
Manning, Leeds 
Marshalls, Gainsborough. 
Masseys, Openshaw eee 
Maconie, Glasgow oe 
Meldrum, Manchester ... 
Merryweather, London ... 
Heating, L’borough ; and 
Nonplussed, London 
Metro, Birmingham ose 
Hydraulic, Leeds e 
Britannia, Manchester ... 


Bank, 1805 


39 oe 
152 Avenue 


805 Bank . 
349 


1389 Centr ul 


Greeno. 


. 12 -_ 
London, 972 Bank | 
2259 re 


674 
Pp. °. No. 6, L" borough 
2546 


214 
529 





| Cyclone, Swinton ooo 





1871, Nat. 
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ABC, 
3. Engineering. 
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| 
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| 8. Unicode. 


10, 
| il, 
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rs. 
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OUR 


NG << ——_ 


The Utilisation of Towns chee 


for some practical purpose has been successfully solved, and there is, therefore, no reason why 
every township should not have its own Electric Installation, and obtain the power from its 
dust bins. 











At DARWEN, LANCS, the whole of the power for ELECTRIC LIGHT 
INSTALLATION is obtained from TOWNS REFUSE, no coal-fixed Boilers being 
provided. At ST. HELEN’S the ELECTRIC TRAMS are worked from REFUSE 
DESTRUCTORS. e6¢ *6 


Che Meldrum Patent 


Simplex D es t ruc t or y for Burning 


Jowns 


Refuse. 


O Ne ph ‘ “ re s 
~~ "3 Meteo hor Ob ONE tnd ee ee a 


TWENTY-SIX ORDERS IN HAND. 
Including the following: Lancaster (2), Fleetwood, Nelson, Heywood, Bangor, 
Wrexham, Walker-on-Tyne, Manchester, Grays, Shipley, Barrow-in-Furness, 
Bolton, Blackburn, &c., &c. 





Write for full particulars, stating weight of Refuse per annum, and for what purpose 
you would wish to use the power, when we shall be glad to submit a suitable scheme. 


Meldrum Bros., Ltd., ——_ 


tlantic Works, Mi anchester. 
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: FOYERS A TIRAGE FORCE. | | 





DAMPFSTRAHLGEBLAS. | 





PRODUCTION ECONOMIQUE DE LA VAPEUR. 
Foyer ‘‘ Meldrum.”’ 


AP de pouvoir livrer 4 bon marché les produits manu- 

facturés, il est indispensable den réduire le prix de 
revient. Quiconque utilise la force motrice, s'il lui arrive 
parfois de se rendre compte de ce que lui coiite le combustible 
nécessaire a la production de la vapeur, doit certainement se 
demander s'il n'existe pas quelque moyen permettant de 
diminuer la dépense encourue de ce chef Or, ce moyen exist? 


Il suffirait, en effet, d’avoir A sa disposition un appareil rem- | 
plissantcertaines conditions essentielles pour pouvoir réaliser, | 
C’est 1a un fait | 


sur ces frais, une économie de 10 a 30 °/o. 


ceconnu. . ; 
Si l'on vous offrait du fer. de l'acier, du coton, de la laine ou 


toute autre matiére premiére dont vous pourriez vous servir 
pour votre genre de fabrication, a un prix réduit, ne fut-ce que 
dans des proportions trés-minimes, il va sans dire que vous 


examineriez une offre semblable trés sérieusement. Pourquoi, | 
dés lors. n’étudieriéz vous pas avec le méme soin la question | 


du combustible, qui touche vos intéréts de si prés? 
Voulez-vous qu’a l'avenir l'achat du combustible vous 

occasionne une dépense moins forte que par le passé? Vous 

n’avez, pour cela, qu’a vous adresser 4 la Maison nommée 


ci-aprés, qui s'empressera de vous fournir les renseignements | 


voulus. 


' Des milliers de ses foyers sont déja en pleine exploitation, | 


actuellement ; dans les grands centres industriels anglais, tels 


ue Manchester, Bolton, Oldham, Leeds, Bradford, Halifax, | 


lascow ; et il y ena également un grand nombre qui fonction- 
nent en France, en Espagne, en Russie, aux Indes, en Chine, &c. 
Ces foyers conviennent a tous les types de Chaudiéres 
utilisent toute espece de combustible en résistance a tous les 
climats. 
DEMANDEZ L® CATALOGUE DE LA MAISON : 


MELDRUM BROTHERS, Ingénieurs, 


ATLANTIC WORKS, CITY ROAD, MANCHESTER, ANGLETERRE. 
Succursales: Paris, Moscou, Bombay, Calcutta, Shanghai, 


“ Meldrum, Manchester" (ou 


et Tokio. 
Adresse Télégraphique : 
“ Londres,” “ Leeds" ou “ Paris,” suivant le cas.) 
VOIR L'ILLUSTRATION A LA PAGE CI CONTRE 7. 


ERSPARNISS IN DER ERZEUGUNG VON DAMPF, 


Durch “Meldrums” Feuerung. 


Z® Herstellung billiger Manufacturwaaren ist offenbar eine 

entsprechende erabsetzung der Fabrikationskosten 
unerlasslich. Jeder Consument motorischer Kraft, der gele- 
gentlich seine Kohlenrechnung priift, muss unzweifelhaft auf 
ein Mittel bedacht sein, seine Auslagen fiir Heizmaterial zu 
ermassigen. Das Mittel hiezu ist nunmehr vorhanden: mit 
Hiilfe eines eigens zu diesem Zwecke eingerichteten Apparates 
lasst sich in dieser Hinsicht eine Ersparniss von 10 bis 30 Y 
erzielen. Diese Thatsache steht fest. Wird einem Indu- 
striellen Eisen, Stahl, Baumwolle, Wolle oder etwa ein anderes 
in seiner Geschaftsbranche verwendetes Rohmaterial zu einem 
Preise offerirt,der auch nur um ein geringes den bisherigen 
Notirungen fiir diese Artikel nachsteht, so verfehlt er wohl 
nicht, das betr. Angebot reiflich in Erwagung zu ziehen. 
Warum sollte er denn eine Frage, die seinen Reingewinn 
ebenso wesentlich zu_beeinflussen vermag, nicht gleichfalls 
einer eingehenden Priifung unterziehen? Er braucht sich ja 
lediglich an die nachstehend genannte Firma zu wenden um 
hieruber jeden erwiinschten Aufschluss zu erlangen! Tausende 
der vorliegenden Feuerungen sind bereits in vollem Betrieb, 
sowohl in Manchester, Bolton, Oldham, Leeds, Bradford, 
Halifax, and Glasgow, als auch in Frankreich, Spanien, 
Russland, Indien, China, und iiberhaupt in zahlreichen 
Gewerbsstadten des In-und Aus-landes. 


Die Feuerung eignet sich fiir Dampfkessel aller Art. Kann 
mittelst beliebigen Brennmaterials betrieben werden und wird 
von klimatischen Verhiiltnissen nicht beeinflusst. 

BEHUFS ZUSENDUNG EINES CATALOGS WENDE MAN SICH 

FIRMA GEFALLIGST AN DIE 


MELDRUM BROTHERS, Ingenieure, 
ATLANTIC WORKS, CITY ROAD, MANCHESTER, ENGLAND. 


Filialenin Paris, Moskau, Bom- Telegramm-Adresse: 
bay, Calcutta, Shanghai, and “ Meldrum,” Manchester, 
Tokio. London, Leeds bezw, ! aris. 


ABBILDUNG NEBENSTEHEND! 








TIRO FORZADO. | 





ECONOMIA EN LA GENERACION DE VAPOR. 


El Hogar ‘*‘ Meldrum.’’ 


PIDANSE CATALOGOS. 


Cvanne tigen precios bajos en los articulos manufacturados 
precisa reducir el costo de su produccion. Los que 
emplean el vapor como fuerza matriz siempre que consideran 
el costo del carbon consumido ven la necesidad de hallar el 
medio de disminuirlo y quizés no se les ocurra el hecho in- 
discutible de que ello se puede lograr empleando aparato 
adecuado, como lo es el HoGaR MELDRUM que produce una 
economia de 10 4 30 por ciento. Todo industrial al comprar 
los materiales que emplea, sean hierro, acero, lana, algodon 
4 otro cualquiera, estudiaria y de aprovecharia de la mas 
infima ventaja que viese en los precios; Vy bien, por que 
no ha de merecer el mismo detenido estudio la economia en 
el consumo de carbon, que tanto contribuye 4 aumentar las 
atilidades? Los que deseen este ideal escriban 4 MELDRUM 
Bros., INGENIEROS, de MANCHESTER, pidiéndoles detalles, 
quienes con gusto los suministraran. Se cuentan por miles 
los Hocares Metprum hoy empleados con éscito en Man- 
chester, Bradford, Bolton, Oldham, Leeds, Halifax, Glasgow, 
Francia, Espana, Rusia, India, China, etc., etc., etc. 
Hay 6000 en uso. Mas Vapor. 
Menos Costo. 
Conveniente para todos los tipos de Calderas, toda clase de 
combustibile, todos los climas. 


MELDRUM BROTHERS, Ingenieros, 
ATLantic Works, City RoaD MANCHESTER 
Direccién Telegrafica: Oficinas tambien en: Paris, 
“ Meldrum,” Manchester, Mosco, Bombai, Calcutta, 
Londres, Leeds. Paris. Shanghai, y Tohio. 
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—: 96% 18 
““ MELDRUM,” Manchester, London, 
Leeds, Paris. 
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EILDEN’S MAGAZINE : Directory (continued). 


The numbers against the names refer to the corresponding numbers against the Specialities on pages iii, v, vii. 


A 


l’Achet 





Les numéros en regard des noms se rapportent aux numéros correspondants en regard des Spéci lités aux pages iti, v. vii. 


FEILDEN’S M’GAZINE : Des Kiufers Rathgeber. 
Die Nummern neben den Namen bezichen sich auf die betreffenden Nummern neben den Specialitiiten auf Seiten iii, v, vii. 
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a AREY & wks” 


td. 


VAPIER, Bros., Lid. .. 
New Conveyor Co., Ltd. os 
NEW SUNLIGHT INCANDESCENT CO. , Ltd 
| OLpBuRY RAILWAY CARRIAGE AND w AGO! 
Co., Ltd 
OLDHAM BOILER Works Co., 
Parsons, C. A., & Co. 
PATENT EXHAUST STFAM INJECTOR Co., 
”, 


ink, & 00., Ltd. 
PHOSPHOR BRONZE Co., 
7| PATENT AXLE-Box & a ecaeee ese 
6 . & J, Ltd, 
3 PiGGottT, THOS., & *Co., td. 
9| PARKER FOUND 


Lt 
RY CO. 











Ltd. 
“Ltd. 


De: 
10) FOYER TRANSMISSION & TRACTION Hull Ra. Works, York ... 


1} sims & 
2) REEVES CHEMICAL 


F 
$ 


EFFRIES <0 
ANITATION, Ltd. 














‘& 00.. 
SYNDICATE, Lid. 








WATSON & YARYAN | 





« | Manchester 




















a Park Ironworks, 270, West 
Scotland St., Glasgow 

45, Scotland St., Glasgow ooo 
. | 68 to 71, Chiswell Street, E. 
| too, Hyde Park Street, G 
| 3 and 4, Lime St. Square, 
33 and 34, Shoe Lane, ose 

didbury Works, near Birmingham ose 











| Oldham 
Heaton Works, Newcastle . 
-. | St. Ann's Square, Manchester ... 
. | Canal Ironworks, Shipley 
West Gorton, Manchester 
Summer St., S.E... 

Saltley Works, Birmingham 


| Stourbridge ene pee ous 
| Birmingham ese eco 
—_— om Iron” and” “Steel Works, 


| Orwell Works, Ipswich 

| r7, Victoria Street, Westminster 
| Whitefield Works, _— 
| §, Billiter Street, 
4, South Street, Finsbury, Ec. 
Lincoln... ove 
19 and 20, Water. ‘Lane, ‘Great “Tower 

St E.C. 








| Neptuue Works, Birkenhead ... 


Sheaf Ironworks, Lincoln 

| Beehive Works, Boitou .. 

Trafalgar Works, Bradford ese 

Elswick Leather Works, Newcastle-on- 
Tyne 





7. n Victoria Street, E.C. 
| Cornwall Works, a ys cag 





21| ROBIN: £0N, Railway Works, Rochdale _ ... woe | 
1 Bihari: Ltd. 7 and 8, Bedford Circus, Exeter; 25, 
Victoria St., Westminster, S.W. | 
2| Scott, E., & Mountain, Ltd. ... Close Works, Newcastle-on-Tyne eee 
3) SMITH, Joun & Co eco eve Carshalton, Surrey eee ove ooo | 
4) SHANKS, THOMAS & Co. ooo ons Union Ironworks, Johnstone, near 
Glasgow | 
5) Siemens, Bros., & Co., Ltd. 2 Queee Anne’s Gate, Westminster, | 
6| Smirn, A. & W., & Co. oo exo Bglaton Engine Works, Glasgow... | 
7) . | Fieldhead Works, Glasgow... 
8) SmirH & COVENTRY, Ltd. ... oo | Ironworks, Ordsal Lane, Man- } 
| ester 
9| SWIFT, GEORGE... _ ©. Thomas ®t, Ballas cs mea 
10] SMITH, THOS. po ao Steam Crane Works, Rodley, uear | 
11) fia co., WIRE | Caledonia Works, Halifax ose « 
[mae C m 
12) F. ° 66, Berners Street, London, W. 
15) STEEL Co. OF SCOTLAND on 123, Royal Exchange Square, Glasgow | 
16| 8' ERS CIRCULATOR COM- | 43, Barton Arcade, Manchester 
19| STEVENSON & Co., Ltd. | Canal Foundry, Preston . | 
2t| Sto ISAAC. & Son « Little Peter Street, Manchester” ot 
z | UE | Ancoats, Manchester... » | 
| S Ww. & SONS, Ltd. - <0 proeee Foundry, Keighley | 
| o «. | Albert Works eco ose - | 
25/§ West Bromwich . “ 





a 
| TILE 
| td, 
a ol R. & F. 


THAMES IRONWORKS Pa SHIPBUILDING Co. 
THORNYCROFT, J. J. 


oftait 
VAUGHAN & SON 
Vickers, Sons, & Maxim, Ltd. 


et 


at 






BBIN 60., Lid. 


_ Bree rinrcor cow » 


td. 
| Yarrow & Co., Ltd.... 
Yates & THom 


oo | Blackburn, Lancs. 


» 


Leeds 26 
3 ‘PATENT SAND BLAST | Broadheath, 1 near “Manchester . « 


pa | Cc Sov ote 
lider 3 PACK. | | Coventey Bradiord ... 





“| ig 


104, . 
GAS | | York Street, Westminster, SW. 


oo | Cathcart, Glasgow 
- Mill s, To 





| se. Peter's and Grey Friars’ 
Ipswic’ 
roe a E. 
Shurch Wharf, Chiswick, ‘Ww. 


Works, 
| 
“7 


| West Gorton, Manchester 

| River Don Works, Sheffield 
6, Brown Street, Manchester... 
Hardman Street Oil Works, Man- 


chester 
St. Thomas, Exeter ove ove woe | 


nville Street, Birmingham ooo 


3° Gra: 
Newgate Street, 








| Dundas Street, G 

Albion Ironworks, Mile ‘Platting, Man- 
chester 

| Isle of Dogs, Poplar, E. 








| Integrity, Manchester 


. | Smith, Halifax 


| Steel, Glasgow 








Macneil, Glasgow 


Mirrlees, Glasgow 


Insulator, London 
Windlass, Glasgow 
Laboriess, London 





Boilers, Oldham ... woe 
Turbo, Newcastle-on-Tyne 
Exhaust, Manchester 
Temples, Shipley ... . 

‘umps, Manchester oe 
Phosphor Bronze, London 
Beuthers, Birmingham ... 
Firebrick, Brierley Hill ... 
Atlas, Birmingham 
Parker, Derby 





1021... 
Hop, 4557 - 


Brierley Hill, 9 
wa 366 ... 


Ransomes, Ipswich 





Whitefield, Glasgow 






Invention, mn on 
Ruby, Lincoln... 
Subastral, London 








3 = ose 
Avenue, 5891 





56 ie 
55 «+ ove 
844, Bradford 
18 eee 





ave 
Beehive, Bolton ... 
Magneto, Bradford 





Leather, Newcastle - on - ose 
yne 
Robinson, Rochdale eco | 6B ce -| 
Commin, Exeter; Sept, | 76, Exeter .. | 
London } 
Esco, Newcastle-on-Tyne | 1259; P.O., 432 
| Shanks, Johnstone S « a ove 


Siemens, London... Westminster, 3099 





Engine, Glasgow 544--- 
156, ‘Ashton 
Gresley, Manchester 564, New, 1007 
Swift, Clarem’nt, Halifax 
Smith, Rodley 





Stevenson, Preston 
Stork, Manchester 
Winding, Manchester 
Phoenix, we = 
Hudders! eco wo | 





1477+. see 
440 and 4240 
7292... se 
Analyzing, ‘London 

Tangyes, Birmingham 
Tannett-Walker, Leeds ... 
Tilghmans Altrincham ... 





14, Altrincham 


Gippeswyk, Ipswich... | 24 o 
Thames, London ... = acces | 
Thornycroft, London ... | Hammersmith, 7306 
Temprano, Coventry ee 

- | Metallic, Bradford -- | Gog .. oo 

| 

Vaunting, Manchester ... | 5106... « 
Vickers, Sheffield ... ove | 308 2. pa 
Vonder, Manchester ee 364... os 
Vaseline, Manchester ... | 2593, Nat. “ 


Willans, Rugby 
Winn, Birmingham 









Wilsons, Cornhoime 


Fugal, Glasgow ... ees | 1700... o 
Stoker, Manchester wee | T3BQe+e eee w 
Yarrow, London ... | Eastern, 5114 ose 
Yates, Blackburn... oes oe eos eve 


43 


be al ae of Firm. at Postal Address. ieee Cable Telephone No. Codes i. 
eae Nom de la Maison. Adresse Postale. i Toidern phi ique. " Telephone No. |Codes. 
Telegraphische 
Name der Firm. Postadresse. eter Mateied , Fernsprecher No.| Ceden 
| A 52, Renfield St., Glasgow eve +. | Drawing, Glasgow 1034... woe ence 
129, Trongate, Glasgow .. Maclellan, Glasgow . 


















































List of Codes: 
ae 


3. Engineering. 
4- Moreings. 


6. Lieber’s. 
7. Hawke’s Premier. 
8. Unicode 


5. Moreing & McCutcheon’s. 


9. Bedford McNeill’s 
10. 's. 

11, Standt and Hundin’s 
12, Moreing and Neal’s. 
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€ngines. eetylene Gas 
Plant. 


——— 











for Shipment Abroad. 


ADMIRALTY 


ROSS & DUN@GAN, 


Whitefield Works, 
Glasgow, Scotland. 


Triple & Compound 
Marine Engines 


Marine Boilers 


of all sizes. 


High-class 
Launch Machinery. 


Triple & Compound 
Vertical 
Land Engines. 


Bremme’s Patent 
Valve Gear or 
Ordinary Link Gear. 


Duncan’s Propeller. 


TELEGRAMS :— 
“« WHITEFIELD, GLASGOW.” 





COMPOUND MARINE ENGINE WITH 
CONTRACTORS. LINK MOTION GEAR. Al & ABC CODES USED. 











1@ 
_— 











wos 


Acetylene Gas. 


The most advantageous: form of LIGHTING for 
Villages, Country Houses, Shooting Boxes, 
Farmhouses, Places of Worship, Hotels, Factories, 
Country Railway Stations, and all places where 
there are neither Coal-gas Works nor Electric 
Lighting Stations. 





APPLY FOR PAMPHLET AND PARTICULARS 
TO THE... 


Acetylene Illuminating Company, 


Ltd., eEsTABLISHED MAY, 1895, 


MANUFACTURERS OF CARBIDE OF CALCIUM, 3, VICTORIA STREET, 
WESTMINSTER, who are prepared to supply Plant, of any size, from the 
generator to the burners, guaranteeing the fulfilment of all mecessary con- 
ditions of perfect lighting. 











it 
e| 
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4 pe ciLDEN SM atazan Engines and Boilers. 





GALLOWAYS LIMITED 
MANCHESTER. 





ee 


Hig h- Class For ELECTRIC LIGHTING and 


ELECTRIC HAULAGE. 
BLOWING ENGINES, 


Engines eee ROLLING MILL ENGINES, Etc. 
& ® © 


NEW STEEL PATENT GALLOWAY BOILERS 
From 80 to 200 Ibs. Working Pressure, 
‘READY FOR IMMEDIATE DELIVERY. 
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Steam-Driven Motor roar OG Reg A 
Vehicles, &c. 








7, COULTHARD«Co. 


PRESTON, Lancs. — 


Telegrams : 
“ COULTHARDS,{PRESTON.” 


A.B.C. Code used 
Nat. Telephone: No. 140, 


TWO TO THREE TON BREWERS’ DRAY. 


Makers of Patent PRICES AND PARTICULARS 


ON APPLICATION. 


Steam-Driven Motor Vehicles, 
With TRIPLE-Expansion Engines. 


HAALAAASAALAHA 
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SOME OF THE WORLD’S 
GREATEST EXPERTS in 
every branch of industrial 
activity and scientific re- 
search are writing special 
articles for forthcoming 
issues of FEILDEN’S MAGA- 
ZINE. A_ wealth of other 
valuable 
published. 


matter will be 











ee 


THE CONTENTS 
of the SEPTEMBER 
ISSUE will be of an 
exceptional charac- 
ter. Amongst the sub- 
jects dealt with by 
experts will be the 
following: — The 
Utilization of Tidal 
and Wave Action for 
the protection of 
Foreshores. Modern 
Cruisers. Prime 
Cost. Pneumatic 
Tools and Appli- 
ances. The Central 
London Railway. 


Dy) 











TAKE TIME BY THE FORELOCK.— 
In consequence of the rapidly Pe | 
success and rising connection of FEILDEN’ 
MAGAZINE, the advertising rates will be 
raised from time to time. Firms de- 
sirous of engaging space for a period at present 
rates should lose no time in writing our 
Advertising Department. Ente in this 
direction now, will secure a result later 








The present Annual Subscrip- 
tion to FEILDEN’S MAGAZINE 
is only 12/6, This amount, 
prepaid, ensures a year’s copies 
on the finest Art Paper—ed/tion 
de luxe, This magnificent 
edition when bound forms a 
unique library volume. Owing 
to the growing pages of the 
Magazine and the consequent 
enhanced cost of production, 
the present subscription rate 
may shortly be raised; but 
those who become subscribers 
before this takes place can renew 
their subscription at the old 
rate. The present issue com- 








THE ATTENTION 
OF EMPLOYERS in 
our great industrial- 
engineering establish- 
ments is specially 
directed to the an- 
nouncement under the 
heading ‘“‘ Workshop 
Practice.” Inventive 
capacity among work- 
men is much more en- 
couraged by the 
masters in the United 
States than in Great 
Britain, and the result 
is apparent in the many 
new practicalideas 
which come quickly to 
the fore in that country. 
Those British manu- 
facturers among our 
numerous subscribers 
who will assist us in 
popularising this sec- 
tion will be rendering 
themselves real service. 


mences a new volume. 








AS STRIKING EVIDENCE 
of the fact that FEILDEN’S 
MAGAZINE has become the 
acknowledged authority in all 
things pertaining to British 
Manufacture, the Proprietors 
are receiving thousands of press 
notices in every conceivable 
class of paper, from the Great 
Dailies downwards, quoting the 

rt opinions of the i 





expert op 
In addition to this, British 


Consuls, Chambers of Com- 
merce, large Contractors and 
high placed Authorities the 
World over, use both the 
literary and advertising pages 
extensively as their source;of — 
information.> © sew. :. 




















FEILDEN’S MAGAZINE averages a circulation of 
10,000 COPIES per Issue, 


and the demand is steadily increasing. 


A Second Edition of every number has had to be printed. 


No such success has ever been recorded in the history of Industrial Journalism in any country. 

So extensive is the popularity of this Magazine that evidence is forthcoming which tends to 
show that most copies are perused by three or four interested people, with the result that the 
Proprietors can fairly claim to have probably 


THIRTY THOUSAND READERS. 
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€vaporators, 
High-Speed * €ngines, &. 















inden Watson 
and Yaryan CO. timited 


45, Scotland Street, 
GLASGOW. 


@lear Pure —> 
DISTILLED WATER 


From Salt Water or Any Impure Source 


CAN BE PRODUCED 
ECONOMICALLY AND 

IN ANY QUANTITY BY 
ouR EVAPORATORS. 


@uURE IRIVER 
IPOLLUTION ana at same time 


Recover Valuable Produets 
We also Manufacture... 
FOR POWER TRANSMISSION 
CORLISS ENGINES 
D8 Po Ss Po Ss Pos Ts Do Ps Po Ts P3 Vo Po Po Ps: Fo Ps 
Kindly mention FEILDEN’S MAGAZINE when abblving to Advertisers. 











HIGH-SPEED ENGINES 
F FOR ELECTRIC LIGHTING & 
PUMPING PLANT 
Telegrams - « « MIRRLEES, GLASGOW. 
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OREN 


Galvanised Jron. 





SOME FEW OPINIONS — 


OUT OF HUNDREDS ON 


i= FEILDEN’S MAGAZINE. 


Zhe Daily Mail (London), in an article headed 
“Stands England where she did?” soon after 
the advent of Feilden’s Magazine, said :— 
“The publication of FEILDEN’s MAGAZINE 
marks a new epoch in the history of technical 
publications. It deserves to rank with the best 
produced.” Since this the DaILy MAIL has 
been loud in its appreciation of the great 
advance made by FEILDEN’S MAGAZINE. 

=> 


Che Daily News (London), among other 
eulogistic comments has observed :— 
“The promoters are evidently determined that 
Britain is neither to be beaten in engineering 
nor in the efficiency of its trade and technical 
publications.” 
> 
The London Sun, in concluding aremarkable 
article, says :— 
“ There is nothing like it, or approaching it, in 
British engineering journalism. Its value to 
the engineering industry of the country can 
scarcely be over-estimated.” 
> 
Zhe Liverpool Mercury recently expressed 
itself in these terms :— 


“ FEILDEN’S MAGAZINE is amply maintaining 
its character of comprehensiveness as a record 
from month to month of the world’s industrial 
progress. To engineers in all branches of 
study and labour it must be invaluable, and 
the printing and illustrations are almost unique 
in refinement.” 
> 


Che Scotsman observes :— 
“Tt follows the well-defined policy of furthering 
the particular interests of British engineering 
—a circumstance which, no less than the 
substantial merits of its contributions, must 
recommend it strongly to readers of technical 
literature throughout the world.” 


> 
The Belfast News Letter holds that the 
Magazine “ could scarcely be improved.” 
=> 
The €dinburgh €vening News observes, in 
a leaderette :— 
“ The country’s eyes are being opened to the 
dangers of our position FEILDEN’S 
MAGAZINE is ‘ Militantly British,’ but it is ‘the 
Imperialism of Commerce and Kinship, not of 
Militarism.’” 
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~\_ BLACKWALL GALVANIZED IRON CO., 


LTD., 


Offices: CORBET COURT, 


LONDON, E.C. 


TANKS 
CISTERNS... 


(NORTON’S PATENT) 


VENTILATING 
COLUMNS 


FOR SEWER 
VENTILATION, 


GALVANIZERS 


Of all kinds of IRONWORK. 
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QSPRS Moe gine 
Ruston, Proctor & Co., Ltd., Lincotn, 


Makers of... 








TRACTION 
ENGINES, 
Evectric LIGHT 
ENGINES, AND 
STEAM BOILers 
OF ALi. TYPES, 
STEAM NAvvIEs, 
WINDING AND 
PumPinG GEARS, 
Maize SHELLERS, 
Corn MILLs, 
Sucar CANE 
CRUSHERS, 

&c., &c., &c. 


- ; Catalogues in all 
<2 8 
5 oa Continental 


SIMPLE and COMPOUND VERTICAL languages. 
STEAM ENCINES 


22,700 
STEAM 
ENGINES 
SOLD. 


STEAM THRASHING MACHINERY. 
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THE PARAGON OIL 
ENCINE 


THE SIMPLEST 
ENGINE MADE. 





TELEGRAPHIC 
ADDRESS: 
“ ENGINEER, 


1, 2,3, 4&6 BHP. sizes. 


ABERGAVENNY.” 


SPECIALLY ADAPTED FOR 


| Pumping, 
Launches, &c. 


Lists and 
Testimonials 


WH 


Geo. Davies & Co., "==" 


ABERGAVENNY, ENGLAND. 





Charles Winn & os 


St. Thomas Works, 


..- BIRMINGHAM. 


Screwing 
Machines 


LONDON ; 41, Holborn Viaduct. 
GLASGOW ; 3, Cadogan Street. 
NEWCASTLE-ON-TYNE ; 26, Grey Street. 


TUBES 
or BOLTS. 





Luke and Spencer, Ltd, 


SEND FOR OUR ENLARGED 
CATALOGUE, FREE ON 
APPLICATION. 


BROADHEATH, MANCHESTER, 


Dranufacturers 
° 
Grinding 


and 


Polishing 
_ Dachines, 
- €mery 
Ulbeels, etc. 


NATIONAL TELEPHONE, 
ALTRINCHAM 49. 


TELEGRAPHIC ADDRESS, 
“EMERY, ALTRINCHAM.” [3 
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Nat. Telephone Nos. : ON ADMIRALTY LIST, 
Greenock, 127. 


= ~~ © HARRIS 
FILTER wo 


MARINE and LAND Purposes. 


Larger area of Filtering Medium per J.H.P. than 
any other Filter. 


FITTED ON SUCTION AND DELIVERY SIDE OF PUMPS, 
Supplied to most of the. 


PRINCIPAL NAVIES and S.S. COMPANIES 
IN THE WORLD. 


RRR RR 


Pete e ee etree et eet ttt tt 
ERR RF RK 








Catalogues and Prices on application. 


The Harris Patent Feed-Water Filtersuta. 


2, Hamilton St., GREENOCK, Scotland. 
a oe Windtight, nt, Greenock: LONDON OFFICES: 73, Queen Victoria Street. 


” 


JESSIE III II IAI TRI ITAA H IITA IN IA IAHR ARAM 


“STERLING” STRAIGHTWAY patent 


Double-Check Valve for MAINS. 
@S 


Specially constructed for high pressures up to 300 Ibs. per 
square inch. 


> 
Also MANUFACTURERS and PATENTEES of the 
“T.R.”’? Patent Double-check Stop Valve 
for ENGINES. 


‘‘Tempo’’ Double-check combined 
Isolating and Stop-Valve for BOILERS. 


Write for Descriptive Catalogue and Price List. 
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f isa Gearie > 
a a sl TRE STERUNG Ava 
PATENT 


TEMPLER & RANOE, Ltd., oe 
ny oom Street, COVENTRY. 
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Marine €ngineering. 
Coal Cutting Machinery. 






























NEPTUNE WORKS, 


BIRKENHEAD. 


Shipbuilders and 
Repairers, Engineers 
and Boiler Makers. 


oe 
Every description of 
Launch, Barge, Lighter, 
Surf Boat, &c., &c. 


ree) 

Builders to the British and 
Foreign Admiralties and \the 
Royal National Lifeboat Insti- 
tution. 








PATENT 


BEVELLING Si sams 













Code Word for this 


DAVIS 





sath’ “Exim” VI ACHINE 
Ai and A B C Codes used. 


Telegrams: “ Etna, Leith.” 








& PRIMROSE, 


Great Junction Street, EDINBURGH. 



















JEFFREY ELECTRIC LONG-WALL COAL- 
CUTTING MACHINE. 


Cuts at floor level, Speed can be regulated 
while running, from 80 to 120 yards per shift. 
Only one rail required. Holes up to 6 feet. 


GaTaLoeuas Free on APPLICATION. 











JOHN DAVIS & SON, "Sars 


Ano 26, VICTORIA STREET, WESTMINSTER, S.W. 


ELECTRIC— 
Lighting. 
Hauling. 
Pumping. 
Blasting Apparatus. 
Telephones. 
Signals. 


COAL-CUTTING MACHINES, 


Air Power and Electric, 
Long-Wall and Pillar and 
Stail Systems. 


COAL-DRILLING MACHINES. 
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JOSEPH EVANS & SONS, 


CULWELL WORKS, 


WOLVERHAMPTON. 


LONDON OFFICE :— 
16, UNION COURT, 
OLD BROAD STREET, 
E.C, 


Telegrams: 
‘* BVANS, Wolverhampton."’ 


Nat. Telephone No. 39. 


> 

— DEPOTS :— 
NEWCASTLE-ON-TYNE, ° 
GLASGOW, MANCHESTER, 


CARDIFF, WAKEFIELD. 


Catalogue No. 1“ on Application. 








COMPOUND DUPLEX STEAM PUMP FOR WATER-WORKS 
ann GENERAL PURPOSES. 


.-»- PUMPS AND... 
PUMPING MACHINERY. 
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a) 


HARTLEY & SUGDEN 
















(Limited), 


ae— HALIFAX. 


Makers of ... 


RIVETED VERTICAL 
STEAM BOILERS 


for Motor and 
Heating Purposes. 


WELDED 
BOILERS 


for Low Pressure, 
Hot Water and 
Steam Heating. 


Welded Reservoirs, Steam Jacketed 
Pans, Cylinders for Soap Works; 
Riveted and Welded Pans, Coolers, 
&c., for Chemical Works. 


Contractors to the ADMIRALTY and 
HER MAJESTY’s BOARD OF WORKS. 
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sis 


Packings. 


Boiler Compositions. 


Machine Tools. 













Joint Sule Manufacturers 
of the real 


MENT 


THE BEST 
FOR COVERING 


TELLU BOILERS PIPING & 


VERY Adhesive, Strong, Firm, and Fireproof. 
PROLONGS Life’ of Boiler and Piping. 


PREVENT Radiation and Condensation. 


Unequal Expansion and Contraction, 
Has NO Compeer for Economy, Efficiency, and Service. Entire Cost 


Rust and Decay. 
Saved $ to 6 times every year. Supplied Ready for Use, or by Contract 
per foot. NEARLY 3,000 REFERENCES. 


SUTCLIFFE & SUTCLIFFE, 


UNQUESTIONABLY 


RIC 





REGISTERED 





“‘VICROLITE” 


‘PACKENS 





THE ACME OF PERFECTION 
As it will not char, rot, or set hard. Never exhausted. Works without 
friction. All usable. No waste. 

Only try it, and you will say it is pre-eminently the best, the most 
economical, the most durable, and the greatest power-saving Packing yet 
introduced. 

NONE Genuine without our Registered Trade Mark. 
All other kinds of Steam and Pump Packings, Indiarubber Goods, Hosepipes 
and every form of Asbestos. (REDUCED PRICES.) 


SUTCLIFFE & SUTCLIFFE, Fieldhead Works, 
Telegrams : “ INTEGRITY,” MANCHESTER. MANCHESTER. 


Telephone : 156 ASHTON EXCHANGE. 








BLACK ‘‘B.B.”’ JOINTING for sin set 
RED “B.B.” JOINTING  HOTWATER 


The Original and most Perfect Jointings in the 
Market. 





BAGSHAWE & Co., 


3, TOWER ROYAL, CANNON ST., LONDON, E.C. 





DUVALS a TMETALL WCPACKING 
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> | BENNETT VON DERHEYDES 
6.BROWN ST.MANCHESTER = 


H COLONIE 


















NEWCASTLE- 
ON-TYNE 


















LEATHER 
BANDS 
LACES 
HOSE PIPE 
VALVES &c 

















BILLS, HANDLEY & 60., 


50, Summer Row, 
BIRMINGHAM. 


Manufacturers of | 


High-Class 
Machine 
Tools 


And the following 
SPECIALITIES :— 





Emery Wheel Machines, 
Special Tube Polishing Machine, 
Cutting-off_ ,, 


2 tb 
»» Drilling oP 
Patent Shaft Carriers. 
—o- 


SEND FOR OUR CATALOGUES. 





Kindly mention FRILDEN’s MAGAZINE when applying to Advertisers. 








General €ngineers. 
Machine Tools. 














MATHER & PLATT, Ld., 


Mechanical, Electrical and Hydraulic Engineers. 
~~ we ~ 


TEXTILE MACHINERY DEPARTMENT. 


Latest and most Improved Types of Machinery for CALICO PRINTERS, 
BLEACHERS, DYERS, and FINISHERS. 


ELECTRICAL ENGINEERING DEPARTMENT. 
Electric Railway and Tramway Plant; Complete Equipment for Central 
Lighting and Power Stations, Railway Stations, Public Buildings, Workshops, 
Mills, Mines, &c. 


HYDRAULIC ENGINEERING DEPARTMENT. 
Artesian Wells from 12 in. diameter upwards; Improved Pumps, Double and 
Single Acting, for pumping out of Deep Boreholes; Hard Water Softening 
Apparatus; Reeves’ Patent Gravity and Pressure Filters; Purification Plant 
for Waste Water from Dye Works, Paper Works, &c. Automatic Mechanical 
Appliances for Sewage Outfall Works. 


° ° ° 


SALFORD IRONWORKS, MANCHESTER. 











DEMPSTER, MOORE & CO., 


avoness: { 9 R°RSSou )«6©&)6GLASGOW and LONDON. 








Se 


MACHINE TOOLS 


of Every 
Description | 
and Size. 





vv vv vv vv vv vw vv vv vr vv vv 


Kindly mention FEILDEN’S $s MAGAZINE|when applying to Advertisers. 
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THE.. 


International Pneumatic Tool Co., 


LIMITED. 





Manufacturers of ... 


“LITTLE GIANT” TOOLS 


Made at Chippenham, Wilts, England. 


No. 2 LITTLE GIANT PISTON AIR DRILL in operation. 


HAMMERS, DRILLS, RIVETERS, HOISTS, &c. 


ALL OUR MACHINES are Guaranteed against Repair for 12 months. 
MAIN OFFICES : 
SCOTCH AGENTS: PALACE CHAMBERS, 9, BRIDGE ST., NEWCASTLE AGENTS: 
JAMES McILWRAITH & Co., WESTMINSTER, S.W. WILLIAM REID & Co., 
92, West Regent St., THOS, W. FORD, Manager. 44,. Dean. Street, 


. .. . GLASGOW. See NEWCASTLE-ON-TYNE. 


“GIANTRY, LONDON.” Lieber’s Code Used. 








Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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RYDER'S FORGING 
MACHINES 


With TWO, THREE, FOUR, 
or FIVE HAMMERS, various 
sizes and weights, ranging 


from 23 cwt. to 6.tons. .. 


a> 


SAWING MACHINES FOR HOT IRON, 
COKE BREAKING MACHINES, AND 
OTHER TOOLS. 


FLUTED ROLLERS, SPINDLES, AND FLYERS 


RING SPINDLES FOR COTTON MACHINERY. 


r& 


WILLIAM RYDER, 


“same wo Beehive Works, BOLTON. 


Telephone: No. 55, 


Kindly “mention FEILDEN’ S MAGAZINE when applying to Advertisers. 
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Offices and Showrooms: 


129, Trongate, GLASGOW. 


MODERN 


+ Dyachine 


Highest Class, Roof, and 
Railway Wagon 
Builders. 


Iron, Steel, and Metal Merchants. ! 
ns 
GLASGOW. ) 


i ti ie ti Rt ~~ 





s 








pi No. 4 Vertical 
== 2 Milling 
4 Machine. 
Levenshulme, | au. ere is Single or 
Manchester. : ™ . Double Geared. 


* 
** 








All Gears are 
Machine cut. 


pom cwegs . = aes eed 
q ¥ Ute an 
Pa)’ > : ‘ 
S) 
& ste 
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Kindly mention FE\LDEN’S MAGAZINE when applying to Advertisers. 











anal Iron Works, 


SHIPLEY, YORKS. 
oe 


Send for our 
Catalogue of 


Anglo-American 
Lathes, 


Milling Machines, 
Patent Gear Cutters 


and 
Parkinson’ s 
** Perfect ’’ 
Vices. 
2 
Tel. Address : 


‘* TEMPLES, 
Ue). wks 
SHIPLEY." | 





GEORGE SWIFT, 


St. Thomas St., 
HALIFAX. 





MACHINE TOOLS 


of every description. 


DRILLING MACHINES 


a speciality. 
Yearly output over 250. 





CATALOGUE ON APPLICATION. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 








THOMAS ROBINSON & SON 


LIMITED. 


MILLING ENGINEERS, 
ROCHDALE (England). 





Manufacturers;of all kinds 


. of .Machinery for 


HANDLING, 
STORING, 


CLEANING, 


AND 


CONDITIONING 


GRAIN. 
? 
THE SIMPLEST AND BEST... 
WAREHOUSE SEPARATOR MADE. 


Kindly mention FEILDEN'S MAGAZINE when applying to Advertisers. 





wo ‘achinery. 
5 Chaff Machin 








B prose BY, Ltd., pun or EDMUNDS, 





Telegraphic 
Address : 
** SCREENS, 
Bury St. Edmunads.’’ 


Trade Mark: 
** OBBY.”’ 


® 


wk 


YT RTT RTH A 
AUG UAW My 


PATENT MACHINES for Dressing and Screening all 
classes of Barleys, Home and Foreign. Made jeither 
Reciprocating Flat Bed System or Rotary System. 

PATENT MACHINERY for Dressing and Cleaning all 
kinds of Grain, Malt and Seeds. 


Malt Mills, Dust Destroyers, Kiln Turners, Sack Hoists, Barley and Wheat Graders, 
Oat Clippers, etc., etc. 


RICHMOND & CHANDLER, Ltd. 


PATENT . MANCHESTER. 


SAFETY FEEDER GHAFF GUTTERS 


nm 








TO COMPLY WITH THE NEW ACT OF PARLIAMENT. 


GREAT COMPETITION 
at the Royal Agricultural Society 
England's Birmingham Show, 1898 
Sixteen Different Appliances 
were Tested at the Trials. 
The Judges awarded the PRIZE of 
£10 to Richmond & Chandler, Ltd., 
for their “‘ Multiplex” Patent Safety 
Feeder. Since Improved, and 
numerous other prizes have been 
awarded. 


RICHMOND & CHANDLER’S 
CHAFF CUTTERS 
Have taken the Prize of the 
Royal Agricultural Society of 


England at Every Competition 
since 1854. 








HORSE GEAR WORKS, 
PULPERS, &c., &c 
MOWING & REAPING MACHINES 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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* LN wie Electric Tramcars. 


the BRUSH —c> 
Electrical Engineering Company, 


Limited. 











=a ae B 





BUILDERS OF... 


ELECTRIC TRAM CARS 


OF EVERY DESCRIPTION 
ALSO OF... 


Generating Plants, Switchboards, Motors, 


Controllers and Trucks. 
* ¢ ¢ 
WRITE FOR PRICES TO... 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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The 


WILLANS Central 


Valve ENGINE —. 


ELECTRIC TRACTION. 


IN TWO YEARS WE HAVE SOLD OVER... 


22,000 H.P. for Electric Traction 








in the United Kingdom alone. 


Among which are. . 


12 ENGINES OF 1,200 H.P. FOR LIVERPOOL TRAMS. 


©@ther users are. . 


ST. HELEN’S CORPORATION, 1,655 H.P. 


BRADFORD CORPORATION, 4,200 H.P. 








CITY AND SOUTH LONDON RAILWAY, 1,630 H.P. 
Etc., Etc. 


> > > Ss 


Willans & Robinson, 


_itd.-* RUGBY, ENGLAND. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Fuse Boards. | NDU 


HIGH VOLTAGE 
FUSE BOARDS. 














FUSES FIXING 
CAN BE aS an oe ee et ee 
EASILY ea “e Be Be BUSHED 
REPLACED. ee SE ee ee ee WITH 
= oe ees EBONITE. 
9 » 
BLOCK 
_ IMPROVED ie | am mm Ta 7 CONTACTS 
METHOD wewms Y= a 7 WITH 
OF a CLAMPING 
WIRING. : saa SCREWS. |_. 


PERFEeT (== conrAcT. 


HALF SIZE. 


Write for 


5 AMPERES PER WAY AND SUITABLE High Voltage 
FOR MAIN CURRENT UP TO 50 AMPERES. ——-— 


» 
Prompt Delivery of any Size from Stock. 


ma 


THE EDISON & SWAN UNITED ELECTRIC LIGHT 
HEAD OFFICES COMPANY, Ltd., 


sHowroom, . Ediswan Buildings, Queen Street, LONDON, E.C. 


Branches and Agents throughout the UNITED KINGDOM, and in EVERY PART of the WORLD. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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of “el ENC IN Electric Mains, &c. 
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GLOVER’S 
—~CABLES. 


Note NEW Address :— 


W. T. GLOVER & Co., 


LIMITED, 


Trafford Park, 
Manchester. 


NE EE EEE TE SHE EE EE Ee 


Kindly mention FEI MAGA when applying to Advertise 
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i. Roan ieee C Steam einstesasie Sets. 


MULTIPOLAR w« 
eR BIPOLAR 
“ewaust STEAM DYNAMO SETS. 


HIGHEST EFFICIENCY 














WORKMANSHIP. 


PRICES AND FULL PARTICULARS ON APPLICATION. 


5 2 
The GENERAL ELECTRIC GO. Ltd. 


69, 71, 88, & 92, QUEEN VICTORIA STREET, 
LONDON, E.C. 


* e.6h° 
Branches: Works: 
Victoria Bridge, MANCHESTER ; PEEL WORKS, ADELPHI, SALFORD. 
71, Waterloo Street, GLASGOW ; SHERLOCK STREET, BIRMINGHAM, 
56, Berwick Street, BIRMINGHAM ; BROOK GREEN, HAMMERSMITH. 
13, Westgate Road, NEWCASTLE-ON-TYNE ; CLERKENWELL, 
and 16, St. Andrew's Street, DUBLIN. UNION STREET, SOUTHWARK. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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BROWETT, LINDLEY & GO. umren, 
High-Speed 
Self-Lubricating 





PATRICROFT, 
MANCHESTER. 















Steam 

Engines 

ey ee Telegrams: 
** SANDON, 


STANDARD SIZES 
From 
20 to 
2,500 H.P. 


PATRICROFT.’’ 











From a Photograph of a 1,500 B.H.P. ENGINE, 
SPEED 230 REVOLUTIONS PER MIN. 
Just Supplied to . . 


THE LIVERPOOL OVERHEAD RAILWAY GCo., 


FOR DIRECT DRIVING AN 800 K.W. GENERATOR. 








Kindly mention FEILDEN’S MAGAZINE when applying to Adverlisers. 
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(EEN ZI Dynamos. “Motors, ete. | D 


ue 
=) 


ROSLING & APPLEBY, 


_ Electrical and Mechanical 


Engineers, —. BRADFORD. 


Telegrams: ‘‘MAGNET®O.”’ 





= 








Telephone 844. 





STANDARD 2-BEARING 30 HORSE MOTOR 
(FYNN’S PATENTS). 


Slotted Armatures. ® Highest Efficiency. 














Sparkless Commutation. Mechanical Perfection. 




















Fixed Brushes. s Cool Running. 


Kindly mention FEILDEN’s MAGAZINE when applying to Advertisers. 
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Electrical Npparatus. i ND 





REN 



























Electrical . 


Driti slbeneentientin os eel 


Contractors. 
ompany. limited & 





SHOW ROOMS: 26 & 27, BUSH LANE, E.C. 











Che electrical apparatus of Che British Chomson- 
Houston Co., Lid., for Sraction, Lighting and Power 
purposes, is the result of the highest scientific skill 
and the application of Mechanical and Electrical 
features that years of practical experience have shown 


to be correct. 








HEAD OFFICE: 


83, CANNON ST., LONDON, E.C. 


BRANCH OFFICES: 





GLASGOW, DUBLIN, ‘ SHEFFIELD, 
141, West George Street. 21, Lincoln Place. 41, Church Street. 


Telephones: 5580, 360, & 379 Bank. 


Telegrams: “* ASTEROIDA, LONDON.” Codes: LIEBERS, Ai & ABC. 


BPBPPBPLBDPLS PIE PPODPOSE DSS DE DELS SO POLS 





Kind ily m mention FEILDEN’s MAGAZINE when “applying lo Advertisers. 











| RKB. SS3Ss LS3 FP Po Fo FosPo 














AONe 


. Mie), 
“Exectricat 
































Kindly mention FEILDEN’S*MAGAZINE when applying to Advertisers. 














Ny » . cramway ns tallations and ; 
Lay €lec tric Apparatus. 


Westinghouse 


Tramway Installations 


The 
Largest 


In the 
World. 


Westinghouse 
Electric Apparatus 


The 
Standard 
Of the 
World. 























Write for full particulars to... 


The British 


Westinghouse Electric 


& Mig. Co., Ltd., 
Norfolk Street, Strand, London, W.C. 








The Name 


Westin _ gece 


is a — 


Kindly mention FEILDEN’S MAGAZ wher applyi ng ‘to "Adve ortise 














Robert W. Blackwell & Go., 


LTD., 


ania AND Srerneerens. 


















LIVERPOOL CORPORATION TRAMWAYS. 


ELECTRIC TRACTION AND POWER TRANSMISSION. 


LONDON OFFICE— BRANCHES— 
LIVERPOOL, MANCHESTER, 


59, sti Road, E.@. 7 - + NEW YORK, PARIS, 


(Note new Ad¢ress.) - ° - BRUSSELS. 


Kindly mention FEIL DEN’S Ma AGAZINE when applying to Advertisers. 
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> British Schuckert gir, Sires 
Electric: Co., Ltd., Stand London, 


Speciality: LARGE GENERATORS (icurine ora’ power. 


° 
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a 


Central Stations 
equipped :— 


ALTONA 
BARCELONA 
BARMEN 
BUDAPESTH 
CHRISTIANIA 
DUSSELDORF 
HAMBURG 
HANNOVER 
MUNICH 
NUREMBERG 
STUTTGART 
WURZBURG 
etc. etc. 


Prompt 
Delivery 
of all 


Electric Plant 


and 











Machinery. 
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FRANK __s 
SUTER & Co.., 


LTD., 






66, BERNERS 
STREET, 
LONDON, W. 


S== 


‘“*HELIOS”” DYNAMO. 





Kindly meution FEILDEN’S MAGAZINE when applying to Advertisers. 

















€lectric Driving. 





THE POWER TRANSMISSION & 
TRACTION Co, . Engineers, 


Hull Road Works, YORK. 





Telegrams: 
** METALS, YORK.’ 





SPECIALISTS in the application of... 


COMPLETE PLANTS 


-- FOR... 


ELECTRIC DRIVING 


©f MACHINES and FACTORIES. 





SOLE MAKERS OF... 


THE “STANDARD” PATENT DRIVING GEARS. 


Prices and Particulars on Application. Estimates Free. 








Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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W. J. DAVY. 









DAVY IMPROVED ARC LAMP 


ADVANTAGES. 
Long Life without Repairs. 





One seins Part. 
Steady Soft Light. 


Noiseless. 


Perfect Burning. 


Lightest: Smallest. 


N.B.—This lamp must not be 
confounded with the lamp made 
by the Davy ELECTRICAL CON- 
STRUCTION CO., LTD. 


Telegraphic Address : 
Management. 








ADVANTAGES. 
Alternating Currents. 





Direct Currents. 


Series Circuits. 


Parallel Circuits. 


Send for Price Lists and 
Particulars to:— 


W. J. DAVY, 


3 & 5, Crown Court, 
Old Broad Street, 
LONDON, E.C. 


Telephone : No. 152 Avenue. 





EDWARDS Patent AIR PUMP 





THREE-THROW PUMP. 
Send for full particulars and Illustrated Pamphlet to 


te Edwards Air Pump Syndicate, ita 


For SURFACE and JET 
CONDENSING PLANTS. 


Specially Suitable for Electrical Power Stations. 


HIGH SPEEDS COMBINED 
WITH EFFICIENCY. 


The EDWARDS AIR PUMP is specified by the 
leading Consulting Electrical Engineers, and is being 
fitted to the following important installations :— 

The Glasgow Corporation Electric Lighting and 
Traction (14 sets of 3-+throw pumps), The Manchester 
Corporation Electric Lighting and Traction (8 Pumps 
30-inch diam.), The City of London Electric Lighting 
(3 sets of 3-+throw pumps), The Waterloo and City Rail- 
way, The City and South London Railway, Kensington 
and Knightsbridge Electric Lighting, St. Pancras Vestry 
Electric Lighting; and also Blackpool, Bournemouth, 
Bradford, Grimsby, Portsmouth, Rotherham, Taunton, 
Westminster, Woolwich and Swansea. Pumps supplied 
to the British Admiralty and War Office, and the 
Russian, Italian, and Dutch Governments. 


NO FOOT OR BUCKET VALVES. 
MAINTENANCE CHARGES REDUCED T 
TO A MINIMUM. 


3 & 5, Crown Court, 
-» Old Broad Street, LONDON, E.C. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 























Sherard Cowper- ates 


& Co., . 82, VICTORIA STREET, 
LONDON, S.W. 











Consulting Engineers, Metallurgists and 
Analytical Chemists. -_ 


~ ~ ~ 


CHEMICAL, ANALYTICAL 
AND PHYSICAL RESEARCH LABORATORIES. 


a 7 








Pyrometric Determinations made. 
Assays made and Electro Metallurgical In- y : 


vestigations undertaken. Alloys tested and reported on. 
Reports made on the treatment of Refractory § Photo-Micrographic work under- 
Ores. taken. 
PROCESSES WORISED OUT ON LABORATORY 
AND 
COMMERCIAL SCALES. 
a > ~ 
Head Office: City Office: 
82, VICTORIA STREET, LONDON, S.W. 6, GRACECHURCH STREET, E.C. 
Works: 


7, WALLIS’S YARD, S.W. 
Telegrams: ‘‘ ZINCKING, London.’’ ; Telephone: 748, Westminster. 


ALL CORRESPONDENCE TO BE ADDRESSED TO THE HEAD OFFICE. 





Messrs. Sherard{[Cowper-Coles & Co., have fitted up complete laboratories 
and workshops;for the above work with the most modern appliances, 

™ "and are in a position to carry out the most intricate work in all their 
branches. - 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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ASKHAM BROS, & WILSON, 


Sole Makers of the 
PATENT |AUTOMATIC,JFIXED POINTS, 




















Patent Movable Points 4“ BEST CRUCIBLE 
-.FOR.. CAST STEEL. 


Junction Crossings, 


Drain Rails, &c, TRACK WORK 


IS OUR 








SPECIALITY. 


eee 


ALL BRITISH 
MATERIAL 
AND 
WORKMEN. 


= 











PATENT JOINT PLATES AN ABSOLUTE NECESSITY. 


castian saarricco” GH EFFIELD. ate 


Kind ily mention FEILDEN’S MaG AZINE when applying to Advertisers. 









































(az Pray "Water Coolers. Se Prima’ Drowns a 
aS DENS RINNE Corliss Gear. | OUST rege 














CENTRAL 


CONDENSING 


Jet, Surface and Ejector Condensers, 


i=" KLEIN'S 
COOLING 
PLANTS. 


KLEIN’S ACCUMULATOR 
CONDENSERS and 
EVAPORATIVE CONDENSERS. 

=> 
































TRB es 
Klein Engineering Co., 
94, MARKET STREET, 
MANCHESTER. 


Telephone: 4070, MANCHESTER. 














Perfectly simple, 


A Noiseless and—> No Wrist Pins, 
Positive Corliss Gear, Trip Gear, etc., 


to break and 


THE TURNER-PEGG PATENT. get out of order. 


“The cut-off arranged to take 
place at the highest speed of the 
valve motion.” — (THE ENGINEER, 
24th Fune, 1898.) Sharp cut-off thus 
ensured. 



















Full description with Diagrams 
sent Post Free on application to the 
, Patentees and Sole Makers :— 





St. Peter’s & Grey Friars’ Works 


EF. R. & r. TURNER, Ltd., IPSWICH, England; 


And! 82, Mark Lane, LONDON, E.€. 








Kindly mention FEILDEN’s MAGAZINE when applying to Advertisers, 

















Che» 


“CAMPBELL” Oil Engine. 


Y= ———e 2X 


Has the Largest Sale of any Oil Engine in 
the World. 


te 
THE CAMPBELL GAS ENGINE CO., Ltd., 


HALIFAX, ENGLAND. 





Aimaly mentuon FEILDEN’S MAGAZINE when applyin: io Adverusers. 





Air Compressors. 
ngines. 





Patent Air 
Compressors. 


(MATHEWSON’S PATENT.) 
Il Types, 50 Sizes, 


ranging in capacity from 
5 to 640 cubic feet of Air 
per minute. 


- 2 
CATALOGUES ON APPLICATION. 


o «— 


London Manager :— 
AUSTIN H. HOPKINS, 
9, Ranelagh Mansions, 
eee FULHAM, S.W. 


TILGHMAN’S. PATENT SAND BLAST CO., LTD., 


BROADHEATH, near Manchester. 


THE LAWTON GAS ENGINE. 


Made in all sizes 
from | B.HP. 


& 


THE SIMPLEST 
ENGINE 
IN THE MARKET. 


@ 





Fully Guaranteed. 


10 BE SEEN WORKING AND PRICES ON APPLICATION AT ST ANN’S CHAMBERS, GT, SMITH STREET, WESTMINSTER. 


LAWTON & PARKER, Britannia iawes, Ardwick, MANCHESTER. 





Kindly ‘mention FEILDEN’S ; Maca: AZINE when applying to Adi rertisers. 








BIGGS, WALL & CO., 13, CROSS STREET. FINSBURY PAVEMENT. LONDON, E.C. 


**RAPID”’ 
MANUAL CHARGING MACHINES. 


ee 
& 
o 
-~ 
Sf 

~ 


J 
a 


"}u0}8g MON 


___» +. ADVANTAGES... 


Our 
“RAPID” 
Reduction in Cost of Labour, skilled Labour un- MACHINES 

necessary. | are working at 





Truro, 


Better distribution of Charges, greatest ease in Worthing, 
drawing. | Redruth. 


Grantham. 


Holding capacity of Retorts much increased, con- || <;atford-on- 
sequent increase of Carbonising power. Avon, 


Kidderminster, 


4-cwt. Charge takes less than ONE MINUTE. &c., &C. 








: Kindly mention FEILDEN’S MAGAZINE when applying to Advertiseis. 








. CUTLER’S . 
Carburetted Water Gas Plant 


Has been adopted at the following places: 


HORNSEY, PLYMOUTH, PLYMOUTH HORSHAM, 

HASTINGS, SOUTHALL, (Second Order), SOUTHALL ane Order), 
SOUTHEND, SOUTHEND a Order), HARROW, FOLKEST 

BUENOS AYRES, FOLKESTON BEXHILL, (Second Order). 


CARBURETTED WATER GAS PLANT——BRENTFORD GAS COMPANY 
(Cutler's Patents). Southall Station. 


LARGE STEEL TANKS FOR STORAGE OF WATER, OIL, &c. 
CUTLER’S PATENT GUIDE FRAMING FOR CASHOLDERS 


Has been adopted for many Important Holders. 


THE GUTLER PATENT WATER TUBE CONDENSER 


Is in successful operation in all parts of the world. 
Largely adopted where regenerator furnaces are in use. 








Messrs. S. CUTLER & SONS undertake the Construction and Equipment of Gasworks 
in any part of the World. Among recent Foreign Contracts may be instanced Gasholders 
at Vienna, Berlin, Hanover, Frankfort, Copenhagen, Aix-la-Chapelle, Bombay, Port 
Elizabeth, Ceara (Brazil), Smyrna, Buenos Ayres, and a complete Gasworks Plant at 
Grahamstown (South Africa). 


Address: MILLWALL, LONDON, E. 


Kindly mention Fem. DEN’S MaG AZINE W whe n applying to Advertisers. 











on as 1s Plant. 
ironworks, 


West’s Gas 
Improvement Go. fencnester, 


Limited, 








And 


age gama Gas & General 
rn Engineers. 
om 
West’s Patent 
Silent 


COKE CONVEYOR, 


\ ; Anan i i 2 for 


jy pS pone a Conveying, 
Elevating and 
Storing Coke 
from 
Gas Retorts and 


Similar Plant. 


Hunt’s Patent 


ROLLER CHAIN 


for Elevators, 
Conveyors, and General 


Driving Purposes. 


» 


AIR COMPRESSORS. COMPRESSED AIR MOTORS. 
WEST’S CHARGING AND DRAWING MACHINERY FOR GAS RETORTS. 
COAL CONVEVING MACHINERY FOR GAS AND ELECTRIC LIGHT WORKS. 
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YORK BAC CANESCENS 
YR ANX OF VAEXR BRANCHES. 
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Gas Plant. Ventilating 
Machinery. 








ESTABLISHED 1837. 


9 9 


~~ MANUFACTURERS OF .. 
j 


~ GAS PLANT. 


Contractors to 
Her Majesty’s 


Government. __—_——-=-=. 


€ § 


CLAPHAMS PATENT “‘ECLIPSE”’’ CONDENSER. 


maiérs CL APHAM BROTHERS, Ltd., KEIGHLEY, YORKS. 


London Representative: THOMAS B. YOUNGER, C.E., Chesterfield House, 98, Great Tower Street. 


Gas Engineers, 
WILLEY & eo. saizac’s| JOHN GIBBS & SON'S 
Chief Offices and Works : Contractors, 


ST. THOMAS, EXETER. Patent “DUST-PROOF” Direct-Driven Electrical 


Works: AIR-PROPELLING and 


32a, 


vapechg VENTILATING int i 


Town, 


London, N. ; Has Completely ENCLOSED 
-~ Motor and is acknowledged to 


= James St ° 


: hoe be by far the Most Efficient, Ck — 
@ Cheapest, and Best Made, on 
BH Offices and the Market. 


se HAS OUTDISTANCED ALL 
z COMPETITORS. 


Manchester, 


Plymouth, Approved and Adopted as their Standard 
Devonport, Type by Leading Insurance Companies. 


) Swansea, 
: sigan See Regulations. 
‘ VENTILATING, ELECTRICAL, AND 
CONSULTING ENGINEERS. 


Manufacturers of every description of Gas Plant, 


Improved Gas Governors, Station Meters, and Gas Fittings. 72, 74, & 76, Duke St. . LIVERPOOL. 

Speciality :—Prepayment Meters for any coinage, unexcelled o 

for Accuracy and Reliability. Tens of thousands in use, Telegraphic Address: “Ventilation, Liverpool.” 
and adopted exclusively by many Gas Companies. Telephone No, 1389. 
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Ven tilating | and cist 


Matthews 


Swinton, 
Manchester ; 


ALSO 
London 
AND 


Newcastle- 





on-Tyne. 


= 


7 


CONTRACTORS TO 
The Admiralty, War Depart- 
ment, Office of Works, 
London School Board, Most 


Railway Companies, &c., &c. 


DYNAMOS and MOTORS, Open or Enclosed Types. 


HEATING 


-- AND... 


VENTILATING SPECIALISTS. 


STEEL PLATE BLOWERS and EXHAUSTERS, 


with Steam Engines, Electric Motors or 


— £ 


FANS for ali Ventilating Purposes, Cooling, 
Drying, Dust Removing, &c. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 








Heating Mpparatus. 
Cubes. Rails. 

















PLANS GESTIMATES 
AND RICHLY 
ILLVSTRATED 


; | GATALOGVES 
ON APPLICATION 


—_—_—_————_ 


LONDON, westntnster's hborough.| 


| 2 hoe — — et Be 





LIMITED. 


Tubular Installations Albion Tube Works, 


OF ALL DESCRIPTIONS PREPARED 


agp" BIRMINGHAM. 


ALBION FLANGE Joint and Union Joint Tuses for Mines. 























Trade L & L Mark. 


WILLIAM FIRTH, Ltd., LEEDS. 


RAILS « « 2: 






















per Yard... . 4 
By rcuossres ED 
xt) = BOLTS and NUTS, CHAIRS, SPIKES, &c. 


ESTIMATES FOR RAILWAY SIDINGS COMPLETE WITH POINTS AND CROSSINGS, SLEEPERS, AND ALL ACCESSORIES. 
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Grain fe Asphalt, Ladles and Metals. 


























TRINIDAD 
ASPHALT 


Affordsa ... 
Secure Foothold 
to Horses... . 


''@R°° 






- THE 
sal Sa 

—_ 

ey © PAVING COMPA 

; QRICES:2 CROSBY 












THE.. 


TRINIDAD LAKE ASPHALT PAVING Co., Ltd., 


Britannia Wharf, Townmead Road, Fulham, London, S.W., & Liverpool. 
























T UNBREA 
PATER EL LADLE A Ble Highest Resistance 


s to Corrosicn 
aa) = 
Stampings, Castings, 
Forgings, Sheets, aees 
Section 
in BRASS, 
> YELLOW METAL, 


DELTA or 
MANGANESE BRONZE 
and other Alloys. 





(Alexander Dick’s Patents.) 
110, CANNON STREET, LONDON, E.¢. 
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METALLIC PACKING 


For Piston and Valve Rods 
we of Locomotive, Marine and 
Stationary Engines. 








= 
DQADADADDLYD 
SOO OOO Owyy 


FORO SOOO 








OVER 120,000 


® IN SUCCESSFUL OPERATION THROUGHOUT 
THE WORLD. 


e 


6 
g 
g 
g 
g 
g 
g 
g 
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Jilso.. 
Pneumatic Jools and Appliances. 











United States Metallic Packing Co. Ltd. 
- BRADFORD, ENGLAND. 
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W. Summerscales & Sons, 


LTD., 
wm KEIGHLEY. 


ed 


Laundry and Cooking Engineers. 


Laundry and Cooking Engineers. 


ox! 
OR 





PLANS AND FULL PARTICULARS GIVEN FREE. 
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— LIVERPOOL ;— MANCHESTER =~ NEWCASTLE ;— GLASGOW -— CARDIFF, — 
— BIRMINGHAM ~~ HAMBURG =— COPENHACEN ;-~ ROTTERDAM - E*S.~ 
Ss.AFRICA 
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The... 


BEST, —«# 
Lightest, 





a ne Sane a eae awa hee 







Most Durable, 






BEST Non-conductor, 






Sa nN i rans A Mt. cn ay 2 


5 PY eat ho aD a 
nn 






Cleanest, 


Easiest Fitted, 






Easiest Removed, 










Cheapest, 


AND . 


BEST. en cae 






Exhibited at the . . . 
International Tramways Exhibition, 1900. 


The CAPE ASBESTOS Co., Ltd., 
=e 8, Minories, London, E. C. 


MANUFACTURED BY... 
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(LORIN Bobbins. NOUSTRAL ‘ 





: Awarded 43 First-class Medals 
GOVERNMENT. and Diplomas for Excellence. 


WILSON [3ROTHERS 
‘0BBIN Co, Lr. 


19900 


70 Years Reputation. CONTRACTORS 


Bobbin and Shuttle Manufacturers. 


Cornholme 
Mills, 
Todmorden, 


The Works cover 16 Acres, and » Goods supplied through 
find employment for 2,000 Persons. Agents and Machinists. 


Atlas Works, 
Garston, 


Liverpool. 


ADDRESS: 


Cornholme Mills, Todmorden, Lancs., England. 


ALLOTMENT No. 01312, SECTION XII], CHAMP DE MARS, PARIS EXHIBITION. 


Kindly mention FEILDEN’S MAGAZINE-when applying to Advertisers. 








WILSON 


BROTHERS BOBBI 


Co., 


1900 


Ltd., 


Bobbin and Shuttle Manufacturers, 


43 Gold Medals and Diplomas. 


SS wae ves 


Yang oer Qe 


STORE AND SEASONING SHED. 


Chemical Department for the Destructive 
Distillation of Wastewood, Turnings, Sawdust 
and Waste Metals. 


Products :—Charcoal, Acetate of Soda, Acetic 
Acid, Acetate of Lime, Acetate ot Lead, Methy- 
lated Spirit, Naphtha, &c., &c 


Speciality :—Wilson’s Flake Charcoal for in- 
sulating Ships and Cold Stores. 


CHARCOAL AND CHEMICAL WORKS. 


Large Works have j 
tensive alterations to e ng works have been 
completed during 1899, which will enable the 
management to deal more promptly with large 
orders and avoid the delay which has been 
unavoidable in the absence of larger premises. 


been built and ex- 


Prices and Samples can be obtained through 
Agents and Engineers. 


Cornholme- Mills, 
TODMORDEN, 


ENGLAND. 


Telegrams :—“ WILSONS, CORNHOLME.” ABC. Al. 
Superficial area of Works :— 
Land - - - 
Floor Space - - 
Timber Stores - - 


Acres. 
16 


94 
8 


THE Works are furnished and equipped with 
the very best apparatus for seasoning, and 
possess extensive facilities for the atmospheric 
seasoning of Timber, which remains in the 
rooms from 6 months to 3 years according to 
kind of timber. 


2S a=) 
bs 


AX. un 


\ 
EPPN 
1k 
- Me 
tig 


PACKING CASE WORKS 


WATERPROOF 
BOBBINS. 


Sole Makers of Stone’s American Patent 
Enamelled Bobbins, which have stood the test 
of time, and proved to be the most reliable 
and satisfactory after regular and constant 
use. 


ENA EL WORKS. 


Kindly mention FE ILDEN’S MAGAZINE when applying to “Adi rertisers. 
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Jextile Machinery. 
Belt Fasteners. 











Established TELEPHONE 
1796. No. 2451. 


= 


JOHN INGHAM & SONS have 
been awarded many Medals, 
Certificates, and Honourable 
Mentions at International Ex- 
hibitions, among which are— 
Paris, 1867; London, 1871 ; 
Vienna, 1873; Leeds, 1875 ; 
Bradford, 1882; Saltaire, 1887. — = Pri ig i 


— 


> 


JOHN INGHAM & SONS, 
SHUTTLE, TACKLING, SIZING, BUFFALO AND LEATHER PICKER MAKERS, SIZING MERCHANTS, 
Croft Head Works, THORNTON, nr. Bradford. 


MAKERS OF ALL KINDS OF SHUTTLES * * * 
AND PICKERS for the Weaving of Worsteds. 
Cottons, Silks, Alpacas, Mohairs, Ribbons, Flax, 
Linens, Carpet Woollens, Blankets, Worsted Tackling such as Stocks and Bowls, Rods, Heald 
Coatings, Fustians, Lastings, Damasks, Moreens, Shafts, Bobbin Boards, Dressing Frames, &c., for 
Ge : . ‘ : ; Weaving. 


ALFRED amen “DUPLEX” HINGED BELT FASTENER 


Shuttle Pikes for Spools, Pins and Cops. 








Made of the Finest Quality Made in 4 sizes. 


Mild Steel. 
1 FOR ONE INCH BELT 
2 Two , 
. 3s THREE ,, 
4 FOUR ,, 











No. 1 Pattern, shewn open before 
attached to Belt. 


No. 1 Pattern attached to Belt. 


Particularly adapted for over and under driving where it 
is necessary that both surfaces should be alike. 


see e 
WRITE FOR PRICES... 


ALFRED APP LEBY, 124, VYSE STREET, No. 2 Pattern (improved) for heavy 
> BIRMINGHAM. driving. 
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Cextile Machinery. 








Patent Doubler Winder. ‘*Rabbeth’’ Spindle Cop Winder. 


SPECIAL .. 
MACHINERY 


For WINDING, GASSING, REELING, PREPARING, 
POLISHING and BUNDLING COTTON, SILK and 
WORSTED YARNS, &c. 

e 


Machines Spéciales pour le dévidage, le gazage, le bobinage, l’apprétage, le polissage 


et l’échevaudage de fils de coton, de soie et de laine, etc. 


s 


Spezielle Maschinerie zum Wickeln, Sengen, Haspeln und Appretiren, zur Politur 


und zum Aufmachen in Strangen von Baumwollen, Seiden und Woll Garnen, u.s.w.. 


. 
JOSEPH STUBBS, Manchester. 


Kindly mention FEILDEN’S| MAGAZINE when applying to Advertisers. 




















EQN Mi eames NOUSTRAL 
FREDERIGK SMITH G°, WIRE MANUFAGTURERS, L™ 


Galedonian Works, HALIFAX, ENGLAND ; and 

Anaconda Works, SALFORD, MANCHESTER. 
High Conductivity Gopper Wire, 100 per cent. Conductivity. PLAIN SOFT OR TINNED for all Electrical Purposes. 
Hard Drawn H.G. Copper LINE Wire. Long Lengths. Government Tests. Rops, TAPES, STRIFS, AND STRAND. 
GALVANISED IRON Telegraph Line Wire to all Specifications. Rigging and Hawser Wire. Tel. and Cable Address : 


q : : “ Smith, Halifax.” 
IMPROVED PATENT and PLOUGH STEEL Rope Wire, from 8o to 120 tons per square inch strain. * > ean beng 


Centrifugal Pumps ai RICHARD’S PATENT 
Pumping |Syan SN. noiaToR 


Engines HANNAN & BUCHANAN, 


igs 75, Robertson Street, Glasgow. 
DRYSDALE & CO., oral tato, of euros Fae’ 


Buchanan’s and Harding's Patent Engine 
Bon Accord Engine Works, Counters, Reducing Gear for Indicating 

Engines, Salinometers, Thermometers, 
GLASGOW. Lever Clocks, etc. 








“ite: | BON ACCORD, 
Aderes: } Giascow-’ REPAIRS PROMPTLY EXECUTED. 


THE SEPTIC TANK SYSTEM OF SEWAGE TREATMENT 


Applicable alike to the Largest Centre of Population, the Village, or the Mansion. 
NO CHEMICALS. NO SLUDGE. LOW COST OF CONSTRUCTION. NOMINAL ANNUAL EXPENDITURE. 


THE SEPTIC TANK SYNDICATE, Ltd. 2.* },2eto"S, “a TRInstEns.w. 
Che “Shaw” = = TOOL RACKS 


Patent Improved Valve, -” oe ot - 
For Steam or Water. . . na speeeicineeaas 


PECIAL ... 
ADVANTAGES: 
Bronze Metal Re 


newable Seat, Inter- 
changeable Concentric 


Valve, Self-Centering sm | 

under any variation in J x 

the wear or strain of =o Uy * 

spindle ; Special Pac 

ing to Valve Spindle. 49, DEANSGATE, MANCHESTER. 
Material and Work- G 
manship of the very = o Telegrams : 

a Val of RSS . “ BROWNISH,” 
a: thant “Speci. MANCHESTER. 
ties for Steam, Gas, ra itil A 1 Code used. 
Water, sent on ’ 

proval. Send oe one; ia Telephone 4337. 
test and judge for your- : 
selves. > 


Joseph Shaw, son 


. . » HUDDERSFIELD. 














esa pe IN USE. 


To save the Oil from 





Full os r) 3 & . : 
haus” Calitics, free. — . = .. Waste and Chips. 
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WILLCOX’S 

Cylinder, Dynamo, Crank, 

Chamber, and General EVERYTHING 

Engine and Lubricating FOR THE 

OILS. ENGINE 
STORE-ROOM: 


| 4 TAY 
5 (RK (ore H 


P a is 


CATALOGUES 
All kinds AND 
of ENGINEERS’ Stores, PRICES 
Tools, ON 
MATERIALS APPLICATION. 
and SUNDRIES. 


Engine Packings of all 
varieties. 

Cotton Waste, Oil Cans, 

Lubricators, Gauges and 

Boiler Fittings. 


WILLCOX’S 
Semi-Rotary Pumps, 
Penberthy Injectors, 

Oil Filters and Cabinets, 
Patent Wire Bound Hose. 








Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 














—sweers Genuine Vulcanized Fibre, vs 


RODS | PACKINGS _ 














‘states. | MOSSES ann MITCHELL, = _ smevos — 


|__ BLOcks. 


INSULATORS. 


68, 69, 70 & 71, Chiswell Street, LONDON, E.C. 














LOBNITZ & CO., LIMITED, 
a EEL&MALLEABLE IRoy MOST IMPROVED DESIGNS. 


Rtcraennateee |/COLD DREDGERS. 


: ALL PARTS MADE TO GAUGE. 

TO MACHINE CLEAN & BRIGHT . 
ALL OVER QUICK DELIVERY OF STANDARD SIZES: 

ADDRESS LETTERS: 


PARKER FOUN NAA (IT DERBY. LOBNITZ & CO., Ltd., RENFREW, SCOTLAND. 


ON ADMIRALTY LIST Telegraphic Address : LOBNITZ, RENFREW. 
At Code Used. 














WRITE THE... coe A BRMBUIE 0.0 
The Scientific American states in a recent issue, 


Reliance Lubricating Oil Co., “Although the handsome publication FEILDEN’S 
MAGAZINE has been published only a few months, it 
19 & 20, WATER LANE, .. . is already in the front rank of technical journals, and by 


the breadth of its scope, the independence of its opinions, 
For GREAT TOWER STREET, LONDON, E.C. and the splendid manner in which it is gotten up, it has 


already obtained honorable distinction among the English 
PRICE LIST of BEST LUBRICANTS. technical journals.” 


T EQUIPMENTS, New or Second-hand, for 
Coal Gas, Water Gas, Oil, Acetylene, Coke 
GAS |2 LAN Oven, and Blast-Furnace Gas 
POWER OR LIGHT WORKS. 
Consultation, Inspection, and Expert 

VAI DA | ION Reports, or Plans of Works and 
Also Machinery. 
JAS. WRIGHT, BRIDGE HOUSE, BLACKFRIARS BRIDGE, LONDON, E.C. 
nA An 

+ * 
London Scottish Engraving Co., 


HIGH-CLASS peut 


Architectural and Publications of all 


Mechanical Work & PROCESS &® Kinds Illustrated. 


a Speciality. . . ENGR AVERS, owe for all 
19, & 19a, CURSITOR STREET, 


CHANCERY LANE, London, &. C. 














Kindly me ntion FEILDEN’S S MAGAZINE : when applying to Advertisers. 





Ixxiii 








THE ames Nasmyth, the 

.° CA RD INDEXING SYSTEM a engineer, and 
a practical man of affairs 
as well, used to assess the value of any mechanical appliance according to the “ get-at-ability ” of 
its component parts and the simplicity of its construction. This “ get-at-ability ’ and simplicity are 
part and parcel of the “ Card Indexing System ” and distinguish it from all other makeshift index- 
ing devices, such as books, sheets, files, &c. 


Advantages. Advantages: 

PERFECT Ce = . es re fiat) ish " => 

ARRANGEMENT. 

IMMEDIATE ) fs) @ cs NO BLANKS. 

ADDITION OR Hi NAL 

ELIMINATION ee ; LIMITLESS 

OF MATTER. ' ] ar = EXPANSION. 

INSTANT : all 

REFERENCE. a | Hh i = LESS CHANCE 
m OF ERROR. 





NO RE-WRITING. 


ENGINEERS 

use the System = 

ore ; i 
Indexing drawings; for keeping accurate abstracts of costs; for address lists of customers, of 
buyers and sellers; for estimates, quotations and stock; and department records. 


SEND FOR SECTIONAL CATALOGUE MAKERS TO H.M. STATIONERY OFFICE, AND ALL THE PRINCIPAL 
No, 10. INSURANCE Cos., LIBRARIES, &c. 


= 


All Goods of 181, Queen Victoria Street, 


English LIBRARY SUPPLY Co., LONDON, E.C. 


Manufacture. 


Che Acme Cone | 
Engraving Co., Ld. 


PHOTO-ENGRAVERS 
IN : 
LINE anp TONE. = Printers of FEILDEN’s . 





> 


> 
HIGH-CLASS 
LETTERPRESS 


MAGAZINE, and Engravers 
— | reo oaaeeenecnd 


to the Feilden , 
PRINTERS 
AND... 


DESIGNERS. eS — ed 


ENGINEERING BLOCK. (OUR SPECIALITE). 


Publishing Co. 





Head Office and Works - - - - WATFORD, Telephones... 


‘*25, WATFORD,”’ and 


London Office - 9, ARUNDEL ST., STRAND, W.C. “4008 GERRARD.” 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 
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Cypewriters. 


Williams Typewriter. 


NEW MODEL No. 4. 











A HIGH GRADE Writing Machine made to meet the requirements of these modern times. 
Printing direct without a ribbon produces clear-cut work—every letter, word and line in plain 
sight, as it is written. Duplicating by carbons or stencils—typing in various colours without 
special preparation are practical and simple on the Williams, li bearings throughout. 





Descriptive Books sent free on application. Agents in all parts of the world. 


WILLIAMS TYPEWRITER 60. for Europe, 
@m____104, NEWGATE STREET, LONDON. 


Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 














ERFECT ALIGNMENT; 
SPEED only limited by 
the skill of the operator ; 
VISIBLE . WRITING . AND 


BEST DUPLICATOR, 


¢ 

4 

: LIGHT TOUCH. 

LITTLE NOISE. 

Universal Key . = 
Board, with 28 a 
keys and 8% se 

: characters, oe < Sang zs 

¢ 

¢ 

‘ 

9 

‘ 

age 


The best steel 
type is used in 
this Machine 


=> 


Size, gin. high. 
roin. deep. 
trin. wide. 

Weight, 171bs. 


00030303000303030323030230203023323eeoe ee): 


T= EMPIRE TYPEWRITER *? victor warrme.” 


aaa ielatin potest elton agg ty 








RRR 


FREE TRIAL. 


e 


Send for Booklet 


e 


ALL THE 

WORK IN SIGHT 
‘FROM START 
x TO] COMPLETION. 


PRICE 812 12s. 
Alignment Perfect 


and Permanent. . The EMPIRE TYPEWRITER SYNDICATE Ltd., 


Fully Guaranteed. 77, Queen Victoria Street, LONDON, E.C. 


- 


Send for Booklet. 


Unexcelled for. 
Strength ... 
and Durability. 


KKH HK HK HH HH HHH HHH KH HH 


RRR RR RRR RE ER 
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Oils. Publication. 








Established over 30 Years. 


Telegraphic Address : 
“VASELINE,” 
MANCHESTER. 


ORIGINAL AND SOLE 
MANUFACTURERS OF 
WELLS’ GENUINE ... 


NATIONAL 
TELEPHONE: 
No. 2593.' 


Hardman Street Oil Works, 
MANCHESTER 


Vaseline Cylinder Oil. 


Specially ‘manufactured by us for the Cylinders and the Working Parts of the Steam Engine, it has great 
‘body, lasts long under high pressure, is very clean, non-gumming or clogging, and is a first-class oil for 


SIGHT-FEED LUBRICATORS. 





USED AND RECOMMENDED BY MOST EMINENT ENGINEERS. 





Gas Engine Oil. 


We manufacture an Extra Heavy Oil for large GAS ENGINES. 


Manufacturers of Lubricating Oils for all purposes and ALL MARKETS. 


Free from Gum, Acid or Spirit. 


Very high firing point, consequently are very safe oils to use. 


SAMPLES AND PRICES ON APPLICATION. 
SUPERIOR DARK CYLINDER OIL. 
SHAFTING OIL. 


LIBERAL TERMS TO SHIPPERS AND LARGE USERS. 


COMPOUND ENGINE OIL. 
VALVOLINE SUPER QUALITY. 


LUBRICATING OILS SPECIALLY MANUFACTURED FOR ELECTRIC INSTALLATIONS. 





«{SSUED MONTHLY. 





Assoc. Mem. last. Civit Engineers, Mem. lost. Marine Engineers, 
and Mem. Mid. Inst. Brewing. 


PUBLISHED ON THE FIRST THURSDAY if EVERY MONTH. 
Annual Subscription, 7s. 6d. post free. 


‘Editorial and Publishing Office: 


29, FARRINGDON STREET, LONDON, E.C.~ 


Telephone No, 5,467 BANK, Telegrams: “FRIGORIS, LONDON.” 
Advertisement Department : 


90 & 91, QUEEN STREET, CHEAPSIDE, E.C. 


Telephone 89, BANK; ‘Telagrame: “INKLING, LONDON.” 


ICE AND COLD STORAGE is recognised 
throughout the world as an invaluable and 
reliable medium of Technical and Practical 
Information on all matters connected with 
ICE-MAKING AND REFRIGERATION in 
all parts of the globe. 


ICE.AND COLD STORAGE is printed on 








good paper, uses clear modern type, gives 
numerous illustrations reproduced in high- 
class process blocks from original photo- 
graphs of plant and premises of interest, as 
well as carefully drawn sectional plans and 
diagrams to accompany the technical articles. 


ICE AND COLD STORAGE numbers among 





its staff and contributors the best known 
experts in refrigerating engineering. 

ICE AND COLD STORAGE is read, referred 
to, and recommended by all who recognise 
the value of a high-class technical journal, 
conducted on absolutely independent lines. 





All interested in Cold Storage and Refrigera- 
tion, who have not seen’ Ice and Cold Storage 
should send for a specimen copy, which will 
be sent with pleasure. 





Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 





Apparatus. B 


Photographic & Drawing 
Boiler Seatings. 
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Dede can 








ores Apparatus for Engineers. 


HE LONDON STEREOSCOPIC COMPANY 





IMPORTANT 


make a specialite of designing and building 


Price Lists 





| 


Photographic Apparatus specially suitable for Engineers, 





NOTICE. 


and guarantee to supply the most exact and perfect - 


Estimates 
on 





el work obtainable. The Company’s Stock i is the largest 


Application. 





| and most varied in London. 





THE LONDON STEREOSCOPIC COMPANY, 208:sse Stet 





MorRISON BROTHERS, 


DEALERS IN 


DRAWING and SURVEYING 
INSTRUMENTS, 


Drawing Papers, Tracing Papers, 
Tracing Cloths, & Photo Papers, 


AND MATERIAL OF EVERY DESCRIPTION FOR 


ENGINEERS, SHIPBUILDERS, 
CONTRACTORS, ARCHITECTS, 
and SURVEYORS. 


Complete ILLUSTRATED CATALOGUE and SAMPLES 
on Application, 


52, RENFIELD STREET, 
GLASGOW. 
Mounting Werkshep: 74, BUCHANAN ST. 


Telegraphic Address— Telephone Mo. 1084. 
“DRAWING, GLASGOW.” 


ESTABLISHED 1822. 





Boiler Seating Blocks, 
Flue Covers, 


Boiler Covering Slabs. 


MAXIMUM Heating Surface. 
MINIMUM Brickwork. 
PERFECT Inspection ot Boiler. 


BOILER SEAT. 


COVERING SLAB. 
FIREBRICKS OF EVERY KIND. 


E. J. & J. PEARSON, * 


- - « STOURBRIDGE. 





ILLUSTRATE YOUR ADVERTISEMENTS! 


APPLY FOR SPECIMENS AND PRICES, 








Wood f ENGRAVERS : 
<< Tecate AL Lo 
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BRITANNIA 


The Organ of the NA 


= 
Britannia 
Is a Monthly Illus- 
trated Magazine de- 
voted to the subject 
of the’closer Union of 
the British Peoples. 


e 
Fifth Year of Issue. 


The enlarged and im- 
proved series which 
began in January has 
increased the usefulness 
and attraction of the 
Magazine. 

The Diary of Progress, 
the carefully selected ex- 
tracts from the Britannic 
Press in all parts of the 
Empire, the Engraved 
Portraits by Swain, the 
Cartoons by 

JOuN PROCTOR, 
are all continued, with 
additions. 

Extra portraits, repro- 
duction of Canadian 
or Australian cartoons, 
verses, competitions, and 
special articles on Im- 
perial questions, are 
other features calling for 
notice. 

Six Shillings a Year, 
Post Free. 


~ 


A Medium for the Empire . 


P. 8. KING & SON, ‘isttninster, vonvon, 8.w. 


TIONAL UNITY MOVEMENT. 





SIXPENCE 











HOME COUNTRY ano COLONIES. 


“BRITANNIA. 


THE MOVEMENT TOWARDS WATIONAL UNITY. 


A RECORD OF 











= 








Darlington’s dex Handbooks. 


“Sir Henry Ponsonby is commanded by the Queen to 
thank Mr. Darlington for a copy of his handbook.’ 

“Nothing better could be wished for.”—British Weekly. 

“A brilliant book."—The Times. 

“Most emphatically tops them all.”—Daily Graphic. 

“Particularly good.”—Academy. 


Visitors to London should use... 


DARLINGTON’S 


Condon ana Environs. 
2nd EDITION. “> ENLARGED 6s. 


By E. ©. COOK and E. T. COOK, M.A, 


24 Maps and Plans. 60 Illustrations. 
Visitors to Brighton, Eastbourne Hastings, Bournemouth, 
Wye Valley, Severn Valley, Bath, Weston-super-Mare, 
Malvern, Hereford, Worcester, Gloucestet, Llandrindod 
Wells, Llangollen, Bala, Llandudno, Rhyl, Colwyn Bay, 
Bangor, Carnarvon, Bettwsycoed, Snowdon, Aberystwyth, 
Towyn, Aberdovey, Dolgeily, Barmouth, Criccieth, 
Pwllheli, North Wales Coast, The Isle of Wight, and 
Channel Islands, should use 
DARLINGTON’S I1ANDBOOKS, 1s. each. 
LLANGOLLEN : DARLINGTON & Co. 
LONDON : SIMPKIN MARSHALL & Co. 
Railway Bookstalls, and all Booksellers. 


B tiful Phot h 
Pbotograpbs. efteneay, taba dhe. in tells, 
~ Greece, Turkey, Palestine, and 


Egypt, also North Wales, Is., 1s. 6d., and 2s. List Post 
Free. DARLINGTON & Co., Llangollen. 
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“Standard Pen.” 


“The Prize Winner in Fountain Pens.” 


“THE AMERICAN STANDARD FOUNTAIN 


PEN,” WARRANTED. 


This Pen has a Substantial 14-carat Gold Nib in it. 
Every Variety of Points to suit all writers. 


TWO-THIRDS OF PEN. 


Holder is of the best grade and finish. 
The Ink Feed and Ink Supply absolutely reliable. 
Fully Warranted in every particular. 


RETAIL PRICE, 10/6 


In box complete. Fine, Medium, or Broad Points. 
But in order to demonstrate our quality we will 


send Sample Pens to anyone 


POST FREE, ON RECEIPT OF &/= 


Money Returned if Pen is not what we say. 


Makers . 


che American Stationery Co. 
17, Nicholas Street, BRISTOL. 





“Che Invincible fountain Pen” 


is the same style, but with a cheaper Nib, at 2/6. 


PATENTS. 


“a 
G.F.REDFERN & Co. 


General Patent Office, 
4, SOUTH ST., FINSBURY, 
LONDON, E.C. 


Established 1830. 








British, Foreign and Colonial Patents obtained 
at fixed and moderate charges. Designs and 
Trade Marks registered at home and abroad. 
Circular of information forwarded free on 
application. 


Telephone No. 723 London Wall. 
Telegraphic Address :—** Invention, London.’’ 
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Telegraphic Address : “MACHINERY, NEWPORT, MON.” 


Send for Specimen Copy of 


Phillips’ Monthly 
Peal bi Register. 


\ GOI III IS 
OYVOVOY CYOYOY 


Yo 
$o$6 °° 














The Oldest Established and Most successful Medium 
in the World. 


Established 25 years for the purpose of introducing those 
who have Machinery for Sale to those who wish to Buy, 
has a circulation of about 50,000 copies per annum, all over 
the world, and is used for continual reference by a large 
number of firms. 

It is consequently a most valuable Advertising Medium 
for all Engineers and Manufacturers. Contains 132 pages. 


Subscription, 6s. per annum. 
Price per Copy, 6d. 


Proprictor and Publisher : 


CHARLES D. PHILLIPS, M.I.M.E., Newport, 


SusscripTion: 
Twerve Swuuncs Per Annum, 
One Sniuinc Per Sincie Copy 


Telephone — 
No. 2948 GERRARD. 


AmBer.iey House, 
Norroiw Sr.. 
Lonpvon W.C. 


Telegrams 
“TRAMIGRO, LONDON.” 





le which is ib tenebdntiet the Monthly Journal “ Wood Pulp.” 





This Journal circulates largely throughout the World 
among the above-mentioned trades. It contains al) the News 
of general interest relating to these industries; Commercial 
Intelligence; Market Reports and Prices ; Statistics relating to 
the Production and imports and Exports of all the principal 
manufacturing countries ; Illustrations and Descriptions of New 
Mechanical Appliances ; information regarding the applications 
of Chemistry ; Technica) Articles by well-known experts; and 
practical hints and data on all matters connected with the 
manufacture of Paper and Pulp. 


Subscription: 10s. per annum. 
(POST FREE.) 


PUBLISHED SY 
WOOD PULP, Ltd., at 10, Godiiman Street, 
LONDON, E.C. 


Advertisement Tariff on application. 





The... 
Electro - Chemical Review 


and Electro-Colourist. 





A Monthly Journal devoted to 
ELecTRo-CHEMICAL INDUSTRIES and 
ELEcTRICAL APPLICATIONS to 


TINCTORIAL INDUSTRIES. 


Conducted by 
ANTONIO SANSONE. 


nisin 7/ 6 &® 


Abroad 8/- 
First Number appeared on January 15th. 


Specimen Number 
sent Post Free 
to any address, 








ADDRESS :— 


56 & 58, OLDHAM ST., MANCHESTER. 
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THE WEIR Wxissin 
FEED PUMP 


HIGH=PRESSURE 
BOILER FEEDING 


IS THE 
HIGHEST GRADE FEED PUMP 
ON THE MARKET. 








The most economical in Capable of easy 
Steam Consumption over regulation to any 
a wide range of load. . speed. ... . 


Over ELEVEN MILLIONS I. H.P now 
being fed by this pump up to 400 Ibs. 
pressure. 


Contractors to THE ADMIRALTY 
and to SIXTEEN GOVERNMENTS. 


PARIS EXHIBITION 
LONDON OFFICE: ADDRESS : 
78, Billiter Buildings, Champs de Mars, 


E.C. Group IV, Class 19, 


G. & J. WEIR, Lita. 


Cathcart, . . 
GLASGOW. 
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SUGAR CURING PLANT 


PATENT WATER:DRIVEN CENTRIPUGALS. 








cATALoovt 
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ALS (PAT 


Ste Manctatores, WATSON, LAIDLAW & @o., Gi.ascow.s. 


Address Telegrams: FUGAL, GLASGOW. “ Al,” “A.B.C.” “ENGINEERING ” CODES USED. 
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Don’t miss this SPECIAL OFFER A real Bargain 


MERCHANTS, SHIPPERS, ENGINEERS, and OTHERS. 
id ¢ ¢ @ , 
: SURPLUS STOCK of our STANDARD 


Cast Iron Stop Valves 


With GUN METAL FITTINGS.» 
SIZE ORG Se WES one Zins. 2; Sins. 


QUANTITY . . 18 18 24 
SUBJECT TO BEING UNSOLD. 


APPLY AT ONCE FOR PRICES TO... 


GAUKROGER, SYKES, & ROBERTS, 


LIMITED, 
Brass Founders, 
HALIFAX, ENGLAND. 





Telegrams: ‘‘ BRASS, HALIFAX.”’ 





Telephone No. 204. 
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LEATHER, 
HAIR, COTTON, 


AND OTHER 


































‘The ** TEON ” Belt. 


Unrivalled for severe work, 
variable temperatures, 
and out of 


Hydraulic Leathers. Largest Makers 


FLEMING, BIRKBY & GOODALL, LTD., 


e Belting, &c., Manufacturers, 


Hide and Fibre Pinion Blocks. HALIFAX, ENGLAND. 


























‘et ENGINEERS and 
BRO WN « MAY, BOILER MAKERS 
ESTABLISHED FORTY-FIVE YEARS. 
MAKERS OF 
High-pressure & Compound 
Portable, Semi-portable, 
Undertype & Horizontal 
Engines, 
High-pressure Independent 
Vertical Engines, 
and combined with 
Vertical Multitubular or 


7 

( Vertical Cross-tube 
( Boilers, 
( 
(DE 








Locostype Boilers. 


CATALOGUES free on application, in English, French, 
Russian, German, Spanish, and Portuguese. 








This illustration represents a 12 (Nominal) H.P. COMPOUND 


Portable Engine, fitted with high-speed sensitive Governor, 

capable of developing 30 brake H.P. in normal work. 

9E Coal hor og. ee (with maximum load) 2°77 Ibs. of coal 
n g. per brake H.P. per hour. 
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SANDYCROFT Fouxont_co.. LINITED 


Near CHESTER. 


Makers of all kinds of Improved 


MINING MACHINERY 


Specialities : 

















GOLD STAMP MILLS 


of the latest and 
most approved designs 


ae 


Shoes & Dies ™* 


**SANDYCROFT’’ 





Special 


Forged Steel. —"v. 





— > : roto es 


10 Stamp Mill with “High Bank” Framework. 








Engines, Boilers, Rock Drills, Pitwork, &c. 


ELECTRICAL MACHINERY. 


MOTORS and DYNAMOS .. . 


Special attention given to Power Transmission Plant for Mining 
and Colliery Purposes. 


ELECTRO-MAGNETS for LIFTING PURPOSES. cea oe 
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* LANCASHIRE BELT 


Is the original of Camel Hair and other Imitations. 





TELEPHONE 1090. 


pape eee [ater F3elt Tbe B°Lid 
Prarrchint, 


Ate. Jn: 
In. Commection tndh Yow 

Ta4hnt (3climg lat Shartd 6K, be 
Porention Mal fn rave Har lo Yearo 
hae Lae Lad Cannemg te Om Iutt 
a Blk mak J youn Prateral dticl 
Kae bam at tewry Corbimucurl, aba 
Kuch Shucet. Farmirt, te tore 
tn Me Tah G samy Leathe br luo 
Practine, bul Found would net 
—— Shims Jr dary lngh Gf time 

Pre Barnforr centd 6 hyo G You 
Shape, Gud art Sind & say ot Ln 

ho Salvefactenr 


Ges. at%Z 
a Aeky a 


Messrs. THE LANCASHIRE PATENT BELTING > HOSE Co., LTD. i os 
Dear Sirs,—Re “ er’s Belts. reply to yours of rth in st. Messrs. essrs. Lockyer are quite agreeable that you make use of their 
letter im extenso for circulation, only - ‘tha at you state somewhere, “ UNSOLICITED.” 


LAN@CASHIRE PATENT BELTING AND HOSE CO., 
Factory and Chief Offices: MANCHESTER, 


London Office: SUFFOLK HOUSE. Telegraphic Address: “MACMECHAN, Manchester.” 
Kindly mention FEILDEN’S MAGAZINE when applying to Advertisers. 


























